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Iceeoiard, AIrfoam— T.M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 

Dependability Comes First! 


S INCE the Navy began flying wheeled aircraft in 
1911 with the Wright Brothers B-1, they’ve 
always been sticklers for dependability — just as 
they are today with the “Skyshark,” first Turbo- 
Prop shipboard fighter to join the fleet. And ever 
since Goodyear built the first Wing Airplane tire 
for the early Wright ships, dependability has been 
the watchword here, too. 

The Douglas A2D “Skyshark” is the latest in a long 
line of Navy planes 100%-equipped with Goodyear 
Tires, Tubes, Wheels and Brakes — selected again 
for their proved ability to withstand the strains of 
carrier deck landings and take-offs. 

Wherever greater safety and dependability are con- 
cerned, Goodyear equipment gets first call — in 



military and naval service as well as on commercial 
and private craft. For further details on any 
Goodyear product for aviation — tires, tubes, v'heels, 
brakes, bullet-sealing tanks, Iceguard equipment 
and Airfoam Supe ^ 

Goodyear, A 
Akron 16, Ohio ■ 





NEWDEPtRTUliE • DIVISION OF GENERAL I 




A few of the 225 
types — no two alike 
— tailored for aircraft 
by AiResearch 


Shnwn here area handful among 
the lalesl advances in air valve 
design pioneered bvAiResearcii. 

Valves such as these automat- 
ically control air and gas flow 

craft. AiRcscareh designs meet 
every conceivable application. 

entirely of stainless steel which 
handle temperatures up to 
1000* F. . .valve* 6' in diameter 
which open and close fullywiih- 
in .05 seconds. ..butterfly valves 
with less than .05 pounds per 
minute leakage at 100 PSI. 


A DIVISION OF THE GARRETT CORPORATION 


AiRfStARCH-speciollsts In the design ond monufoclure ef eircroft oitessorias in the folloHing trojor cotegsries: olr turbine lefngerallon • cabin superchargers 
gas turbines * pneumatic power units • elecitoaic controls ■ heot Ironsfer equipment ■ eteciric acluslocs • cabin pressure controls and air volves 



"...)?iost (jfedive in fiirthering the 


safety of aircraft.. 


The Ml, .'lick Memorial Trophy, known 
Ihrouphiml Ihc <\orU oj aviation, is lor 

vidua! that has recently made the contri- 
bution, development or improvement 
which by Its practical application has 
become most effective in tiinhering the 
sa/eiy of aircraU with special rclerence to 
transoceanic aviation, or directly so hy 
increasing the efficiency of aircrall.” 

The Trophy was eslahlished in 1938 by 
citizens ol Auckland. \ew Zealand, in 
memory of Capi. Edwin C. Mnsick and 
his sis companions in the ■•Samoan 
Clipper" who were lost in the Sonlh Pacific 
on lannary 12, 1938 while makini, the first 
commercial flight Iron, the United States 


For its contribulion in furthering the 
safety of transoceanic aircraft, the 
Sperry Engine Analyzer has recently 
won the Musick Memorial Trophy for 
1951. This award was made to John E. 
Liiidberg, Jr. and James fV. Wheeler 
who jointly developed the Analyzer. At 
the time of this development. Lindberg 
was a staff engineer in the Pacific- 
Alaska Division of Pan American 
World Airways and Wheeler was head 
of the engine instrument department 


of the Sperry Gyroscope Company. 

Acclaimed for its contributions lo 
flight safety, the Analyzer is in wide use 
on commercial and military planes 
throughout the world. It immediately 
detects, locates and identifies detailed 
ignition and mechanical troubles in air- 
craft power plants either during flight 
or on the ground. 

Sperry Gyroscope Company 
Division of The Sperry Corporation 
Great Neck, New York 


NEWS DIGEST 



Domestic 

Miimeapolis-Honej'wcll says that its 
new E-II automatic pilot, slated for 
use on the new twin-jet Douglas RB- 
66, is also designed for use on inter- 
ceptors where it can automatically guide 
the plane to the target, acting from 
signals provided by fne plane's radar 
and computer- M-H saw it has orders 
for E-1 Is for use on the RB-66 (.is re- 
orted in Aviation W'eek Sept. 19) 
ut mentions no possible fighter or 
interceptor application. TlieE-11 is re- 
ported under consideration for use on 
the new McDonnell F-101. 

Jose])li .Adams, Cis'il Acrunautics 
Board member, lias been appointed by 
the President to succeed former CAB 
Chairman Donald Nyrop on the Na- 
tional Advisory Committee for Aero- 
nautics (NACA), 

Fliglit Refueling, Inc., Danbury. 
Conn., will come under the control of 
an .American group which includes Re- 
action Motors, Inc., Rockaway. N. J-. 
Laurance S. Rockefeller, New A'ork. and 
associates, according to an iigrcemcnt 
transferring controlling interest from 
Flight Refueling, Ltd., Dorset, F.ng- 
land. Tire agreement is subject to stock- 
holders' approi’al and other conditions. 

William P. Person has been ap- 
pointed manager of the Air Transport 
division of the Flight Safety Foiinda- 


Aitcraft Industries Assn, of .America 
reports 252 personal and executive 
aircraft were shipped during the month 
of October, including 210 four-place or 
larger and 42 one- and two-place planes. 
Value W.1S given as S2.624.000. 

Sir Geoffrey de Ilavilland was pre- 
sented with the Daniel Guggenheim 
medal “for 40 years of pioneering in 
military and commercial aircraft and the 
des elopment of long-range jet transport ’ 
at the annual banquet of American So- 
ciety of Mechanical Engineers at tlic 
Statler Hotel, New York, last week. 

AVillLiiii Littlewood, vice president- 
engineering, American Airlines, will give 
the sixteenth Wright Brothers lecture 
Dec. 17 in Washington, discussing 
"Technical Trends in Air Traiisporta- 

Eastera Air Lines Constellation flight 
engineers last week went on stnxe, 
crippling much of the carrier's opera- 


tions. W'alkout resulted from a pay dis- 
pute and disagreement o\cr a new con- 
tract. Only EAL Connies were grounded 
since flight engineers arc not used on 
(ithcr company planes. 

Selig Altscluil, independent aviation 
consultant and contributing financial 
editor of .Aviai ION Week, delivered the 
aviation lecture at the New York Insti- 
tute of Finance for the fourth consecu- 
tive year. He discussed airlines Nov. 20 
and the aircraft group Dec. 4. The 
institute is affiliated witli the New 
York Stock Exchange. 

Financial 

Northwest Airlinc-s reports net in- 
come after taxes of S349,965 for the 
month of October. Net income for 
the first 10 months of 1952 was SL- 
312.599 from total revenues of 546,- 
333.180. 

Northrop .Aircraft has declared a 
regular quarterly dividend of 25 cents 
a share payalilc Dec. 17 to stocklioldcrs 
of record Dec. 3. Net income after 
taxes for tlic tlirec-inontli period end- 
ing Oct. 31 was Sl.392,993. including 
income from Radioplaiie Co., a whollv 
owned subsidiary. Backlog as of Oct. 
31 was S422 million. 

Solar Aircraft Co. reported net in- 
come for the six-month period ending 
Oct. 31 of 51,739,700. Unfilled orders 
exceeded 592 million. 

Siindstrand Machine Tool Co. has 
declared a 5% stock dividend in addi- 
tion to a regular quarterly dividend of 
30 cents a share, both payable on Dec. 
20 to stockholders of record Dec. 10. 


Elastic Stop Nut Corp- of America 
has declared a dividend of 30 cents a 
share payable Jan. 5 to stockholders of 
record Dec. 13, and an additional divi- 
dend of 25 cents payable Feb. 2 to 
stockholders of record Jan. 15. 

Internat-ional 

Hawker Siddelcy Group, Ltd., will 
soon liavt in production an improved 
sersion of tlic Double Mamba turbo- 
prop engine. The new axial-flow unit, 
known as ASMD3, has a takeoff rating 
of 3,125 hp. and consists of two side- 
bv-side engines. Designed for use in 
the Fairey Gannet, II-S says it will run 
on Diesel oil. kerosene, "wide cut" 
turbine fuel, or any mixture of the 
three. «itli a fuel consumption of 274 
gal. /hr. 

Britisli Overseas Airways lias under 
coiisidemtion a civil version of tlic neiv 
,\\TO dclta-uing 693 Vulcan. 

Britisli European Airways suon will 
take ddis'cry on tire first of 26 Discov- 
cry-class turboprop airliners, recently 
certificated by the Air Registration 
Board. A second production Discovery 
is about ready for flight tests. 

ITist A. V. Roc-built Canberra 
bomber made its first flight Nos’. 23, 
two y ears and two weeks after the firm 
commenced production. 

'Hic Canadian Dcjiartmcnt of De- 
fense Production ordered aircraft equip- 
ment, spares and overhaul totaling 52,- 
187,500 during the first half of Novem- 
ber. Largest order (5522,500) went lo 
Cmadair. Ltd.. Montreal, for engine 
maintenance stands. 
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Tekwood* 
lightens, 
shipping costs 



Tekwood is light yet it’s atroog. 

Its remarkably high strength, low- 
weight ratio (due to its kraft paper- 
and-hardwood plywood-type con- 
struction) means you can ship with 
less weight at lower transportation 
costs. Strong, tough Tekwood also 
gives more protection for your air- 
craft parts. 

Tekwood lowers labor costs, too. 
Tekwood can be worked more 
quickly and easily. Its smooth sur- 
faces act as a built-in liner. Cuts 
cleanly to any shape or sUe. Won’t 
splinter, buckle or split. And it takes 
stenciling beautifully. 

What's more, Tekwood is low in 

Many of the leading aircraft parts 
manufacturers rely on Tekwood to 
lighten their cost loads. Investigate 
Tekwood for yourself. Mail coupon 

UNITED STATES PLYWOOD 
CORPORATION 

and WNMQod® rirwood 


iS SUWOOD COKPORAriON 
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Boeing YB-52 Stratofort Heads ‘Upstairs’ 


With its eight powerful P&WA J57 split-compressor 
turbojets roaring, the niiglity Boeing YB-52 Stratofortress 
takes off from Boeing Field, Seattle, Wash., on one of its 
numerous flight tests. This unusual photo sequence gives 
the reader the impression he is standing near the rnnway 



as the plane gets off the ground, gradually tucks in its 
eight main wheels and two outriggers, and then flashes 
past him into the sky. The lack of a smoky engine 
exhaust is noteworthy. US.AF has ordered the Boeing 
bomber into production at Seattle. 





Remington Rand Methods News 


Let’s talk control methods at 
Cleveland Maintenance Show 

Miiity types of efjerlh'e reronls for luuiitlpiiiinre roulrol ivtH he 

sliiilieil nl Itoollis ■y07 tiinl 3)). Pii'ilie Jn;i, 19-22 


Tor |)rt>filiiblr nr>* lo llic 

rf4'ord*kc(‘(Mne iirobJciii- of a mainlo* 
naiire d<‘])nrtnu>ii1. lh4'r4''^ iiolliing like 
soeine how «lb<*r firiiiK st*l ro^uU". Abo. 
at Ihp Mniiilrnaiiro Show, wp ^vill iiilro- 

nniu'p control — dciMonclruIccI for tlic 
firrl liinr anvKbrrc. 

And. rialiirallr. wo will -liow you ninny 

nicllinds do^crilicd in our muniuil X.1200. 
If you can't viitU with uc ill (ilcvclajiil. 
be sure to send couiion ludow fur lict|»ful 
literature on subjects of inlcrect to you. 



Look to your preventive 
maintenance record for 
help in keeping plant 
output at peak 

As production etiuipmeiit grows more 
complicated, a breakdown lietonies more 
costly. Prer entive mainleiuiiicc control is 
more vital than ever for plant efficiency. 
Your records must liclp prccent tlie fail- 
ures -or else! 

Maintenance superintendents who 
have a healthy halved for paperwork al- 
ways like our simplified visible methods 
which give maintenance control with 
minimum clerical work. 



Tliese methods vi.nially signal the next 
inspection date for every piece of equip- 
ment; tell what inspection is needed; 
permit scheduling of work ahead. Every 
man's lime can l>e planned for imiximum 
efficicnev. Maintenance work loads can 
bestabifized. 

Also, these methods eliminate the 
guesswork on proper interval between 
inspections. Decisions can be made on 
the basis of actual experience for each 
Ivpe of erjuipment. 

Likewise, the recoids help fix respon- 
sibility for an unnecessary bi-eakdown; 
rei’ealing whether the failure was due to 
ojierator abu.se or careless maintenance 

The plant engineer gets all the tacts 
for determining when it will pay to re- 
place a part <ir machine. He has a com- 
plete and convenient history of servicing 
and repair costs, as well as dcpreei.itioii 
on the er|uipnienl. 

These methods are flexible; can l>e 
atliipicd to your own special needs. See 
how thev have been tied in with pre- 
ventive maintenance manuals; adapicrl 
lo special types of equipment such as 
electric motors; etc. 

Study the procedures and methods, 
as well as preyenliye maintenance ami 
property records used successfully in 
many well-known plants. Ask for 
folders KD.6.v6 and KD-70S. also for 
methods file M<;.727 which is avaikalile 
on a ten-day loan. 


Get better maintenance 
from smaller inventory 

Tlicre’s a firm of 2.000 employees oper- 
ating on a total maintenance invciiloiy 
of only $30,000 which liirrts over at the 
rate of nine limes a year. What's more, 
they clon’t Inne to worry abinic running 
sliort of any p.irl or material needed to 
keep the raaeiiines nmning. 

Tins achicc cincnl was made possible 
by eoiitralizing the imentory records and 
the purchasing of maintenance supplies 
imdei' a control system which Remington 
Hand designed and installed. 

Previoiislv. individual department 
heads hatl done much of their own buy- 
ing, Tins led to w;LSlefiil duplication of 
stocks, Likesvisc. they passed up the 
Miluable savings of volume buying be- 
e.uisc each plant bought from its own 
.sources. Nov could they get the service 
uliich comc.s with planned buying. 

Previously, an entire department 
might l>e shut down for lack of a single 
part in the stockroom when it was 
needed. Now the stocks cannot fall 
below a safe minimum on any item with- 
out management knowing about it. 

Let us show you how such a system 
can work for small plants or large — 
with minimum paperwork. Ask for our 
new methods file MC-S02. 


QUICK RELIEF FOR COMMON 
MAINTENANCE HEADACHES 

A small pari can give yon a big 
pain — when it’s the wrong part. 
Poor dcscTiption of parts and mate- 
rials brings all kinds of trouble; 
shortages and repair delays, dupli- 
cations and nverslot'ks. Bui the cute 
is siiuple. Identify and elnssifv each 
item properlv. so it can he referred 
lo bv evacl number at every step 
from pureluising lo costing. See hovs' 
Qiir engineers have helped other 
finns iKromplish this at iniiiimum 
cost. Ask for booklet BSD-10. 


TtaiuL 

I Manssimsiit CoiitiDls ReftKSce Library | 

I Rgom 1555, 315 fODrlli Atenue, Ncvi Voik 10 j 

I Please cirrtr the liieratiire YOU ifesire: \ 

I \-12(i8 KD-fi.ifi KD-70.5 

I MC-727 >10802 BSD.IO . 
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WHO'S WHERE 


In ihe Front Office 

George R. Hill has been named a vice 
president of Curtiss-Wright Corp, VVood- 
Ridge. N. J. He will continue his duties as 
controller, a post he lias held since 1949. 

Gen. Russell E, Randall has been ap- 
pointed president of Ait .Aiuctien, a nnnsked 
carrier having offices at Lockheed Air 
Terminal. Burbank, Calif. Gen. Randall’s 
aviation background goes back to 1923. He 
was in the Air Force from then lo Novem- 
ber 1949 when he retired, 

Arthnr H. Kuljian has been designated 
vice pre.'idcnt-cnginecring for the Kuljian 
Corp.. Philo., Pa., structural engineers for 
the US.AF and indiishy. 

Ilugh I.ehaacker and Julius Kendall have 
been elected vice presidents of Greet Hy- 
draulics, Inc. Lehnacier will conh'nue in 
charge of production for aviation-industrial 
test equipment and all hvdranlic compo- 
nents. Kendall will continue as general s.i1es 
and sendee manager and will direct the Re- 
search and Development division. David 
Fromson has been named contracts manager 
and admini.strative assistant to the treasurer. 

Humphrey 'W, Toomey has been elected 
a vice president of Pan American World .Air- 
ways. «'ith headquarters in Rio de Janeiro. 
Manager of the Latin .American division 
since 1946, Toomev will be succeeded in 
that post by Edwin Dreschcr. In another 
executive move, Ilaiold E, Grav, vice presi- 
dent of Pacific-Alaska division, has been 
elected 'dee president of PA.A's Atlantic di- 
vision. Vice President Clarence M. Young 
has succeeded Gray in the P.AD post. 

Changebi 

John Robirrfs has been designated engi- 
neering manager for Pastushin Aviation 
Corp., Los .Angeles. 

Robert \'. Woodworth has been ap- 
pointed general sales manager for the FKing 
Ticcr Line. His previous post as manager 
of the rates-tarilf section has been filled bv 
William A. Stalcv. Mavo Thomas has been 
assigned lo combined functions of inter- 
national. aecnev and international sales. 

Frederic H- Holt has liecn named man- 
ager of marketing for General Electric Co.’s 
Control department at Schenectady, N. Y. 
James W. Cooke ha.s been appointed man- 
ager of enpincering in this section. 

Jtisetih B. Rice, Jr., has been designated 
genernl manager and chairman of the hoard 
of Beckman & Wliitlev. Inc., San Carlos. 
Calif., maker of meteorological and special 
instrumentation and ballistics cameras. 

Honors uiul Elections 

A’ice Adiniral Emory S. land has been 
awarded the Vice Admiral "lem” Land 
medal, a new honor given for the first h'me 
this year by the Society of Naval Architects 
and Marine Engineers. The medal was 
presented to .Adm. land for his accomplish- 
ments as chairman of the old maritime com- 
mission and of the War Shipping .Adminis- 


INDUSTRY OBSERVER 

► Convair officials may not know it yet but a production contract is 
being processed at Air Materiel Command Headquarters for a sizable 
number of muld-jet supersonic bombers to be built in Convair's 
Ft, Worth plant. USAF order for the Convair supersonic bomber con- 
firms earlier hints on the subject by Undersecretary Roswell Gilpatric, 
who last Aii 0 ist said "other essential work’’ would be scheduled for the 
Ft. Worth i^ant in “substantial” quantity when B-J6 production phased 
out there in J954 (Aviation WeeJt Ang. 4, p. 69). Boeing was the 
Convair competitor for tltc supersonic bomber contract. 

► General Motors Corp. officials are pleased over tlic recent CAA pro- 
posal to include flight testing of their Allison division Turbo-Liner in 
its proposed fiscal 1954 jet transport program- Part of CAA's pro- 
posed $1. 5-million budget request to develop test and safety data for 
jet airliners is an item for 75 hr. of safety flight testing the Tiirbo-Liner 
at 51,600 an hour and another 75 hr, of operational flight testing at 
$1,000 an hour. The Turbo-Liner is a Convair 240 airframe powered 
by two Allison T38 turboprops. 

► Watch for an expansion of Flight Refueling, Inc., of Danbury, Conn. 
Both USAF and Navy are counting heavily on its “probe and drogue” 
method of refueling in their future operational plans. Rockefeller capital 
probably will be invested to expand operation of the small Connecticut 
firm to meet military production requirements. Latest test of the equip- 
ment has been in a Convair B-36 modified as a tanker lo refuel Boeing 
B-47 bombers in flight. 

► Bitter controversy between United Air Lines and most of the other 
large U.S. airlines on the issue of high- vs. lowjcnsity seating is being 
carried over into the jet transport field. UAL is the sole holdout against 
high-density seating for U.S. jet transport designs. All other airlines 
seriously interested in operating jet airliners ate pressing for increased 
seating capacity as the key to profitable jet transport operations. Since 
UAL is a large equipment buyer, U.S. aircraft manufacturers arc reluc- 
tant to ignore its demands. 

► Experiments with jironc piloting in a modified Izickliccd F-SOE bv 
USAF and the Stanley Aviation Co. of Buffalo have proved that pilots 
lying prone can operate at zero gravity conditions for as long as 20 sec. 
with no ill effects. Interest in prone piloting still is extremely high 
because of the advantages it offers in solving the difficult canopy prolv 
Icms of aircraft at s|>ceds of Mach 1,5 and above. 

► Both the Vickers transport version of the sweptwing Valiant bomber 
and Avro's civil airliner based on the delta Vulcan bomber configiiration 
are being aimed at a capacity of about 150 p;isscngcts. Sir Roy Dobson, 
•Avro chief executive, claims tlic jet airliner version of tlie Vulcan 
could make three roundtrips a day between New York and Prestwick 
with 250 passengers. BOAC is studying Vulcan transports. 

► American Export and lm|>ort Co. of Miami has signed a LISAI' con- 
tract to fly R4360-53 piston engines from the Pratt &• Whitney Aircraft 
factory at East Hartford, Conn., to Convair’s Ft. Worth plant in its 
C-46 fleet. The 3,800-hp. piston engines are used in the latest models 
of the B-36 boniher. On return flight from Ft. Worth AEXICO will haul 
aircraft parts from Tinker AFB (Oklahoma City) to Westover AFB, 
Idlcwild or Newark. Contract calls for a niiniimim of 50,000 air trans- 
port miles a month with a maximum not over 95,000 miles. 

► Ryan Aeronautical Co. has received its second contract for research 
and development on titanium applications for aircraft structures. Latest 
contract from the Navy calls for manufacture and testing of a large 
number of typical aircraft structiital parts made of titanium. Earlier 
USAF contract was for titanium processing methods suitable for appli- 
cation to aircraft engine exhaust svstems- 
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Money Picture 

Here is wliat to expect in contract letting and spending 
for aircraft and related procurementr 

► A slight lctii)t in Air i'oicc contracting, 

• USAK contracting has been going for^^a^d at a high 
rate. During the first four months-july to No\cmber- 
USAh' obligated S5.8 billion or almost half of the SH 
billion it has a\ailable for the 1952 fiscal tear. 

• Ihis nicaiis that USAl^ has only S6-2 billion left for 
contract letting over the eight months from November tt> 
the end of the year, July 1- 

► A substantial increase in BiiAer procnreinent contrach. 

• 'lire lag in Navy’s aircraft procurement program con- 
tinued through October- The 526 million obligated in 
that month compared with 5229 million in October 1951. 

• During the first four montlis of the current fiscal year— 
July to Noscmbcr-BuAcr contracting averaged only 5194 
million a month. 

• The rate will have to be stepped up to an as’ctagc 5240 
million a month over the cignt months from November 
through June, if BuAcr is to use up all the 52-5 billion if 
has available for plane and related procurement for this 

• Unless the rate is sharply stepped up soon, the BuAcr 
program faces difficulty- Congress has Karred contract 
letting during Mav and June at a rate higher than 125% 
of the average for the 10 preceding months. Its purpose; 
to nresent a in id race bv governmait agencies to unload 
funds to get more for the next fiscal year. 

► A big increase in spending— or actual money payments— 
for aircraft. 

• The 1952 fiscal year program calls for an expenditure of 
59. 5 billion for aircraft .and related procurement by USAF 
and BuAcr. 

• But only 52.2 billion was spent during the first four 
months— July to November. 

• Tliis leaves 57.2 billion to be spent over the next eight 
months. 

• If it isn’t spent, the services are in for some congres 
sional criticism. 'Hies protested that a ceiling on spend- 
ing would mean deliveries of planes and other equipment 
would ha\’c to be slowed down. Congress reluctantly 
lifted the ceiling. But apparently the services aren't able 
to spend money scheduled for aircraft pronirement pay- 
ments anyway. 

Eisenhower on Defense 

President-elect Dwight Eisenhower put down these two 
basic concepts for U. S. defense policy in congressional 
testimony a year and a half ago: 

U. S. self defense requires “holding" the land area of 
Western Europe, Tliis means maintenance of a large 
tactical air force by the Allied nations. 

His observation: “In Western Europe exists a great 
rndustrial fabric that is second in its capacity only to 
that of our nation. If we take that whole complex with 
its potential for military exploitation and transfer it 
from our side to another side, the militars balance of 
power has shifted so drastically that our safety would be 
gravely imperiled. Tire significance of the 1\'estem Euro- 
pean group of nations is even greater than that. They have 
with manv areas of the world close blood, political and 
economic ties- It is scarcely possible to imagine the fall 


of Western Europe to Comnnmism without tire sinnil- 
tancous fall of certain of these great areas, particularh 
those, and first those, areas which have a political depend- 
ence upon the European power, the very areas from which 
we draw the materials which are absolutely essential to out 
exisfcncc-manganesc, copper, uranium, for example." 

Otherwise, “mobility”— ability to meet aggression in an\- 
diiection-is the key to U. S. defense. Tliis means .hr 
power to keep control of the sky and sea lanes. 

Eisenhower’s comment; 'T believe two things: First, 
that our great strength lies in our central position with 
imr ability to move in the directions that we see require 
It. Therefore, we must capitalize on sea control. We 
must have great air power, not only interceptors but planes 
to protect the sea lanes and carrs’ us forward. 1 hare the 
idea that we recognize a special relationship between our- 
selves and ^Vestem Europe, and that we must take what- 
cicr steps are necessary cooperatively to assure our com- 
mon defense. 

"Otherwise, I say that our special strength is this 
mobility and being in thi.s central position." 

Democrat'ic Support-ers 

As ill 1948, Washington attorncy.s handling airline 
accounts were among Democratic National Committee’s 
most generous financial siipporters. 

Thc committee reports these contributions reccised 
from June 1 to Oct. 29: 

Paul Porter of Arnold. Fortas and Porter, representing 
PAA. 5500. 

John L, Sullivan and John Shea, of Bernard, Sullivan 
and Shea, which have represented tlic regional ait carriers 
on airmail subsidy separation legislation, 51,000 and 5100. 
respcctis'cly. 

Honicc Cummings, former Attorney General, of Cimv 
inings, Stanley, Truitt and Cross, which represenN 
National Airlines, $1,100. 

L. Welch Pogue, former C.AB chairman, of Pogue and 
Neal, which represents Westcni Air Lines and -Alaska 
.Airlines, 51,300. 

Millard Tvdings and Alfons Lauda, of Davies, Rich- 
berg, Tvdings, Beebe and Landa, which represents Freight 
.Air, Inc., Seaboard and Western, and Colonial Airlines, 
54.000 and 5250, respectively. 

Clark Clifford, who handles TWA and Panagra busi- 
ness. $1,000. 

John Carmody of Whiteford. Hart, Carmody and \A’il- 
son. counsel for Braniff Airways, $300. 

William M, Boyle, former chairman of the Democratic 
National Committee, who handled a United Air Lines 
account valued at $20,000. $1,250. 

Louis Johnson, counsel for PAA, 51,000. 

Others prominent in aviation who were listed among 
Democratic contributors: Robert Six. president. Conti- 
nental Airlines, 51,000; Jack Fr\e, former TWA orcsi- 
dent, $2,500; R. S. Rcvnolds, president, Reynolds Metals 
Co., and wife. 53,500; Arthur Christie, Washington repre- 
sentative, Pratt dr Whitney Aircraft, 5100; Thomas 
Bourne, former head of CAA's airport program and non’ 
Washington airport consultant, $500; Donald Nyrop. 
former CAB chairman, SlOO; J. Canoll Cone, PAA assist- 
ant vice president, $2,000; Russell B. Adams. PAA vice 
president. 5200. 

— Katherine johnsen 
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UAL Presents Case Against Coaeh Seating 
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C-W. Most Nonskeds 


Maximum Allowed by CAB*** 


■ American is converting iU existing DC-6 coaches ft 
8 converting some standard DC-6s to 80-passenger cos 
” CAB Special Regulation No 387, issued 1952. 


• Patterson's attack on 
safety rocks Industry. 

• CAA holds closed-door 
session to hear story. 

By Lee Moore 

United Air Lines President W. .5. 
Patterson carried his ease against high- 
density aircoach seating to Civil Aero- 
nautics Administration and Civil Aero- 
nautics Board in Washington last week. 
Patterson, aniicd with movies of simu- 
lated crash emergency evacuation oper- 
ations, told CAA Administrator Charles 
Honte that the high-density seating- 
necessary for low aircoach fares— is a 
“safety hazard.” 

Patterson presented his case in a 
three-hour session behind closed doors 
before an audience consisting of I-Iomo, 
CAB Chairman Oswald Ryan, CAB 
members Chan Gurney, Jo.sh Lee and 
Joseph Adams and their technical staff. 

CAB members were present at the 
session only as observers since any 
fonnal proposal for a change in air 
safety r^ulations such as proposed bv 
Patterson would require public CAB 
proceeding. 

The transport industry-airline and 
government— was stunned by Patter- 
son’s sudden condemnation of coach 
safety standards in his communiques tn 
CAA and CAB, and in his nationallv 
distributed press release that branded 
coach seating as a "safety hazard.” 

► Home Answers— Charles Home, to 
whom Patterson addressed his ntain 
attack, answered by congratulating Pat- 
terson on his “commendable desire tn 
provide a higher degree of evacuation 
safety than that required hv existing 
regulations." 

CAB members and staff, as well as 
airline officials, privately told Aviation 
Wei-;k that tiic\- interpret Patterson’s 
sensational challenge as a move to 
s’indicafe in his own mind his former 
claim— now disproved and rejected bv 
the rest of the industry— that aircoach 
would not oav. Reducing the seating 
capacity, as he has now done, will mate 
sure it won’t pav at present coach fares, 
airline and CAB officials sav. 

Airline executives were reticent to 
comment for the record, however. ’They 
fear that public debate mav scare many 
prospective coach customers and induce 
congrc.ssmen to call for lower seating 


densities. One airline official told 
Aviation Week, “We feel that the less 
said about his calling other airline 
operations unsafe the better.” 

► Safety vs. Price— Patterson’s first curt 
telegram to CAA and Administrator 
Home’s reply mentioned safety only. 
But in a s^arate letter sent to CAB, 
Patterson hinted at the major considera- 
tion governing coach seating-the eco- 
nomics of one-fourth to one-third lower 
price through "crowding" more pas- 
sengers in, 

Patterson’s letter implied that the air- 
lines and CAB have been blind in mov- 


ing as rapidly into coach as they have. 
“’The airlines,” he wrote, "are trying 
to outdo one another . . . overlooking 
safety. . . ." He said that it would be 
“most detrimental to our industry if 
there is not a ‘stop, look and listen’ 
attitude toward this campaign toward 
coach service, which has been going 
on now for several montb.s,” 

He added; "To us (United) this en- 
tire situation is a most serious one. 
There has been pressure for the ex- 
pansion of aircoach service.” 

In addition to his tests on emer- 
gency exits, Patterson wrote CAB that 
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“we have tlie opinions of two inde- 
pendent authorities whose views would 
be most detrimental to our industry'' 
unless coach expansion is slowed donm. 

One of these two authorities is pre- 
sumed to be the Cornell Aeronautical 
Laboratory, which conducted Iris tests 
under private contract. However, Cor- 
nell iinmediately denied that it had 
made a qualitative judgment of this sort. 

• Tests. And both Air Transport Assn, 
engineer A1 Dallas and CAA aero- 
m^ical design chief Dr. Barrv King 
said the Cornell tests showed about 
tire sanre as pres’ious tests and studies 
bv CAB, cAa, airlines and Military 
Air Transport Service. CAB safety regu- 
lation official Witold E. Koncezny said 
tests indicate that it woirld take three 
minrrtcs to evacuate a DC-4 coach with 
an average passenger load. However, he 
pointed out that no tests could actually 
elu]>liei!tc an emergency and that emer- 
Ecnev conditions varv greatly. 

• Regulation. CAB had decided on the 
present regulation after balancing safeh' 
ss. economics, as it nnist in cverv .safeh’ 
regulation. CA.\ had alreadv given per- 
mission to one operator to carrs' oiet 
100 passengers on special DC-4 flights 
for migratorv workers. That was too 
high, C.\B decided. But at the other 
cxtrenie. maximum passenger safety 
could onlv be obtained with a pavload 
limited to one person. 

Since the DC-4 is an old design. 
C.\B had to l>o tolerant in establishing 
"rcttnactive" limits on its payload. The 
Board decided on a maximum occu- 


p.nicy of 86 persons, giving a ratio of 
17 persons per exit. "The Board's regu- 
lation is progrcs.sivcly more stringent 
on newer aircraft (see’ box, p. 13), as is 
its custom in retroactive safety regula- 
tion. Designers and buyers of the post- 
war DC-6 and Constellation had teen 
warned to provide more exits, so CAB 
has brought their maximum man-per- 
cxit ratio down to 12, On their recent 
nrodific.itions— DC-6B and L-1049-the 
ratio is still lower. 

Besides the retroactive leniency in 
saferi- regulation, the Board also con- 
siders another factor; Is the extra safety 
worth the cost of tlic modification or 
payload cut? 

► UAL Coach 2% Safer-One CAB 
ofltci.il has unofficially computed the 
increased passenger risk of most air- 
lines’ DC-4 seating density by com- 
parison with United's new standard. 
Here is how he docs it (and he warns 
that this is a liastv calculation because 
of the suddenness of Uiiited'.s change); 

The airline pitssengcr’s odds ;rgainst 
a fatal accident on a 1,000-mi. flight 
(tr-pical coach distance) average better 
than 100,000 to one. Assume that 25% 
of the crashes are the type in which 
exit availability and aisle crowding arc 
factors (for United, which operates no 
coaches over water, this means fire after 
a lauding or takeoff accidentl. llien. 
assume an optimistic 1 5% of the flights 
running a full load, or nearly so. Apply- 
ing the 1 5% to the 25%. you now have 
onlv about 4% of the total fatal-type 
crashes theoretie.allv affected bv greater 


crowding than United’s Patterson will 

Finally, this statistician gircs United 
coaclics a three-to-two safety advantage 
in those 4% of the fatal-^pe crashes 
(figuring that United's new DC-4 man- 
pcr-cxit ratio is 11, compared with 
average ratio of 14; then broadening 
the spread to 15 to 10 on the strength 
of Patterson’s warning against conges- 
tioir in narrow aisles necessitated by five- 
abreast seating). 

Putting that all together, sou come 
up with perhaps a 2% extra safety 
factor on the United DC-4 coach, com- 
pared witli the average of otlier DC-4 
coach operators. 

Howcs'cr. United's main competitors. 
-\merican and TWA. use DC-6 and 
Constellation coaches, which are not 
only safer than DC-4s, especially when 
it comes to takeoff and landing, but 
also provide about the same exit avail- 
abili^ as United’s new DC-4 coach 
.standard, the C.AB official points out. 
Tiiat points up one reason wh\' CAB 
allowed a lower exit ratio on the DC-4- 
hecausc it is obsolescent. 

► Llnitcd Price Higher— Going on from 
the scating-safetv statistic, tire C-\B 
official takes up price importance in 
assessing the practicality of any safety 
improvement. 

The increased seating density on 
most DC-4 coaches allows airlines to 
make standard profits at a one-fonrth 
to one-third reduction in fare (50% 
more passengers, 33% lower fare per 
passenger). When the passenger weighs 
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the advantage of so great a price cut, 
lie may coirsider the crowding is worth 
it. Civil Aeronautics Board figured that 
it is worth the small risk. 

Finally, the CAB official points out 
(hat if the potential coach customer 
could not get that fate reduction to 
fly on his vacation he might not fly 
at all; and in that case he probably 
would drive his auto to some place 

Since CAB required that DC-4 day 
coaches have seating capacity of 64 or 
more, Patterson's cutting his coach seat- 
ing to 54 invalidates his coach tariff. 
Bv cutting his coach seating density, 
Patterson is forcing the Board to sus- 
pend his coach tariff. United may have 
to file a higher coach fare than com- 
petitors everywhere, the CAB Rates 
division believes. 

Patterson, Horne 
Aircoach Telegrams 

Following are texts of the felr^ram 
exchange between President W. A. Pat- 
terson of United Air Lines and CAA 
Administrator Charles Home on the 
aircoach seating controrersy; 

To Charles F. Home, 

Administiator of Civil Aeronautics: 

We have just examined the results of ou: 
tests on the evacuation of hi|h density air- 
craft. The tests proved to me that the 
ptesent civil air regulation which has been 
onr guide up to now is inadequate to give 
reasonable safety in case of fire or ditching. 

For yonr infocmabon, we have, .is of this 
date, reduced the DC-t coacit capacity to 
54 passengers, which eliminates threc-abreast 
seating- Center seats will remain in the 
airplane until such time as they can be re- 
moved. tn the interim, passengers will not 
be allowed to sit three abreast during land- 
ings and takeoffs. 

We have made this policy decision with- 
out publicity. However, you must appreci- 
ate that if an inquiry is made by the press, 
a statement must be made. If this inquiry 
docs come, onr statement will he .is fol- 
Invvs: 





thereby create a safety iuirjid. hVc have 
had a perfect safety teenrd in our air tourist 
operations, and vve wish In avoid anvtiniig 
which might cnmtitntc an avoidable tia/ard 
to oiir passengers. Further studies on the 
siibiccl of higli-deiisify leading are being 
conducted.” 

We hesitate to make this decision be- 
cause of onr concern that it may arouse 
public delate with carriers who may dis- 
agree vsith onr findings, or that it may 

tion. We concluded that honcstv to the 
public wa.s our first responsibilitv. 

We could not with a clear conscience, in 
view of our findings, avoid immediate action. 


in the hope that this contioversy will not 

other eaiiicts should be advised of our ac- 
tion. What other airlines do will have no 
influence on this decision. If you have any 
ideas on how wc can maintain our objective 
to keep this action on a constructive level, 
please w ire or phone your suggestion. 

W. A. I’allcison. President, 
United Air Lines 


To W. A, Patterson, I’resident, 

United Air Lines, Inc. 

Your decision to tednee maxiiiuim iiiini- 
hcr of passengers on your 1X7-4 coaches 
shows a commendable desire to provide a 
higher degree of evacuation safety than that 
required by existing tcgublions- 
rXs you are aware, our resc.irchcis have 
cooperated with your Cornel! tests, which 
supplement and confirm other tests and 
studies previously made jointly by CAA, 
C.AB and ATA. Careful studies of Cornell 
report do not appear to provide siilfieicnt 
new knowledge to warrant cltanged recom- 
mendations to C.AB for new regulations. 
The lavic factor in both Cornell and pre- 
vious studies appears to he that improved 

rapid cvaciiatinii, and that scat configuta- 



soon PS practuahlc to explain basis on which 
voile analysis r)f Conicll data caused arrival 


deeisionv von have taken. 

I urge that you make your decivium and 



THROl'GH THE CANOPY 


.A diinimy. strapped in an ejection seat, 
shoots upward after being fired through the 
closed plcsiglas canopy of a fighter plane 
inockup during Navy tests. Note shattered 
pieces of white-painted caiiopv in the air. 
Since canopies sometimes jam shut, Navy is 
funning tests to determine feasibility of 
humans ejecting through them in cmet- 


your lest data available to all aircraft op- 
erator concerned at once, ot authorize me 
to do so ill accordance with standard C.AA 

Charles F, Home 

CAA Reshuffles Its 
Development Setup 

W ashington observers last week savv 
the .ibolition of Civil Aeronautics Ad- 
ministration’s Office of Aviation De- 
velopment (OAD) and the redistribu- 
tion of its functions as a stcpup in 
power personally for Joseph D. Blatt, 
recently named assistant adniinistnitor 
for program coordination. Otherwise, it 
appc.ired to be more of a paper re- 
.sluiffiing within the agency tlian .iny- 
tliing else. 

Under the new plan, the two former 
top men in OAD now report to Blatt, 
who has general supervision over de- 
velopment and fostering of agricultural, 
industrial, executive, corporate and per- 
sona! flying .ind aviation education. 

Wiley Wright, fonnet director of 
.Avi.ition Development, has been named 
director of General .Aviation Staff; 
Howard Sinclair, former chief of Avia- 
tion Education Section in OAD, be- 
comes director of .Aviation Education 
Staff. 

► Other I'lmctioiis Move— Three other 
fimctions of O.AD go h-ick where they 
came from at the time the newest C.AA 
office was established in 1948-1949 
under former C.AA Adiiiinistr.itor D. 
W. Rentzcl. 

Might infunmitioii .ictivities such as 
.Ainnaii’s Guide, etc-., go back to the 
Office of Aviation InTomiation. Air 
Marking, still lie.idcd by Blanche Noyes, 
goes b;ick to Office of Federal Airways, 
and Link Training goes to Office of 
Aviation Safetv (0.\S). Technical en- 
gineering advice on development prob- 
lems is expected to be .supplied to 
Bl.itt bx' the texlinical vt.iff of OAS- 

At the time of the Rcnt/cl reor- 
ganization. one reorganization ago as 
tlicv date them in C.A.A. a mode'st 
SI 50.000 coiigression.il ,i|spropriation 
for cross-vv ind landing gear development 
laid been piettv well spent, but efforts 
to exp.md C.V\ teclmk-al development 
on personal plane-, li;)d received chillv 
treatment from tlic aircraft mamifae- 
tiirerx- The attitude continued in spite 
of C.VA's offers of contracts to an 
industrv which alrc.idv had begun tn 
suffer in the coll.ijisc of flic postwar 
nrivatc plane Iroom. 

► Leaders Ifft— .-\botit the time O.AD 
was establislicd, most of the construe-' 
tive leaders in C.A.A .aviation dcselop- 
mciits for personal and business Using 
who had gathered under Dr. T’ P. 
Wright h.id left the agenev. Tlicse in- 
cluded such men as John II. Geisse. 
primarily responsible for the cross-wind 
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gear program; W. L. Jack Nelson, first 
secretary of the Personal Flying De- 
velopment Advisory Committee; his suc- 
cessor, H. Lloyd Child, and Dr. Dean 
Brimhall, whose research had been an 
important factor in relaxing medical 
requirements for private pilot licenses. 

Main credit to OAD during its short 
lifespan goes for its part in develop- 
ment of the CAA-sponsored AG-1 agri- 
cultural experimental plane designed by 
Prof. Fr^ E. Weick at Texas A&M 
College with industry cooperation; it 
vsas later built and flight-demonstrated 
to agricultural operators across the 
country. 

Features of the plane and its spray- 
ing and dusting systems are expected 
to appear in some forthcoming com- 
mercially produced agricultural planes, 
but there has been no announcement 
of a plan to build a plane essentially 
similar to the AG-1 itself. 

Prop Wash Causes 
Lightplane Crashes 

(McGraw-Hiii World News) 

London— The Ministry of Civil Avia- 
tion claims that in the past few months 
it has had "numerous cases” of light 
airplanes losing control after running 
into turbulence created by the propeller 
wash of large civil transports. 

A case in point, MCA’s accident in- 
vestigating team says, occuned at 
London Airport Aug. 1 . A D-H Rapide 
biplane, operating pleasure flights for a 
London firm, was cleared to land be- 
hind a Stratocruiser. Approaching at 
100 ft. and 100 mph. and starting a 
turn, the Rapide ran into severe tur- 
bulence and went out of control. 

"In a rapid movement,” the report 
says, "the aircraft was lifted to the right 
on an even keel and violently rocked 
several times. The pilot immediately 
increased engine power to regain con- 
trol, but the aircraft was now thrown 
violently to the left, still on an even 
keel. It then started to lose height 

In the resulting crash, five of nine 
passengers were injured. 

Referring to other similar crashes 
investigated subscgucntly. the report 
says, "Small aircraft have encountered 
turbulence of such a nature at distances 
exceeding one mile from other aircraft. 
It appears that in conditions of little or 
no wind the turbulence is likely to per- 
sist near the ground for an appreciable 
length of time.” 

All-Women Air Race 

The All-Women Transcontinental Air 
Race will be held July 3-8 next year, 
starting at Lawrence, Mass., terminating 
at Long Beach, Calif. 


Navy Confirms Aircraft Cutbacks 

F9F-6, AD-5 and FJ-2 programs trimmed heavily under 
Defense prodding to phase ont obsolescing tvpes. 


Navy last week confirmed .\v:aiion 
Week’s exclusive story of Nov, 24 an- 
nouncing production cutbacks in Navy 
contracts with Grumman .Aircraft En- 
gineering Corp., Douglas Aircraft Co., 
Inc. and North American Aviation, Inc, 
Navy also confirmed that the cutbacks 
were made as a result of prodding by 
Defense Secretary Robert Lovett to 
phase out production of all rapidly ob- 
solescing militarv aircraft before the end 
of 1954. 

Earlier, USAF had confirmed that its 
Lockheed Starfire (F-94C) and Northrop 
Scorpion (F-89) production programs 
also had been cut back as reported in 
Avwtion Week (No\-. 24, p. 14 and 
Dec. l,p. 7). 

The Navy-announced cutbacks are; 

• Gmniman. Production of the swept- 
wing Cougar (F9F-6) is reduced by 
18%. Since well os-er a thousand Cou- 
gars had been programmed, this repre- 
sents a heavy slash in Grumman’s pro- 
duction plans. Only the F9F-6 program 
has been cut. This version is powered 
by an advanced version of the Pratt & 
\Vhitney J48 centrifugal-flow turbojet. 

relativelv small quantity of F9F-7s 
powered by an advanced version of the 
Allison 13^ turbojet will be retained in 
the production program. 


• Douglas. Production of the Skvraider 
AD-5 is reduced by 13%, This'vcner- 
able combat veteran of the Korean war 
has set a new standard of military per- 
formance for piston-powered aircraft 
both in carrying a 6,400-lb. bomb load 
(more than the World War I! load of 
a B-17) regularly off carrier decks and in 
durability under enemy fire. Sjjccial 
version of the Skyiaider equipped with 
radar and weather-recording gear will 
continue in fleet service long after the 
attack s'ersions have been replaced by 
mote modem turbine-powered aircraft. 

• North American. Production of the 
Fun- (FJ-2) has been reduced by 33%. 
Aviation Week inadvertently reported 
earlier that the North American cut 
would come in Savage (Aj-1) produc- 
tion. The FJ-2 is the Navy’s version of 
the USAF Sabre (F-861. First produc- 
tion version of the Fury is sthcdnled 
to be delivered from North American’s 
Columbus. Ohio, plant in mid-Dccem- 

► Defense Request— Tlic cutbacks con- 
cern aircraft largely scheduled to be de- 
livered during the last half of 1954 
although a few earlier elelivcrics arc af- 
fected. All production work now in 
progress will be continued on these 
three types. Navy emphasized that the 



UNDERNEATH 

Lockheed F-94C Staifiie tolU over on its 
port wing, providing a detailed plan-view of 
its underside. Note the swept horizontal 
tail, fitted with leading edge ddetr boots. 
The two-seat all-weather US.4F inteieeploi 


I’HE STARFIRE 

ieatuies all-rocket acniament which can be 
elecbonically aimed and fired without the 
crew seeing the target. Powctplani is a 
P&WA J48 with aftecbumci providing about 
9.000 lb. thrust. 
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aithacks had been implemented because 
of a Defense Department request to cut 
back contracts for production of air- 
craft that were facing a relatively short 
life as first-line aircraft and that empha- 
sis would be placed on bringing more 
iiiodctii types into production sooner. 

Clbscrvers noted reluctance of the 
Na\ V to make the cuts since it will liow 
iicluallv obtain fewer modern aircraft 
types than those originally scheduled 
hccausc of the increased cost of the 
newer types- Tliese cutbacks will also 
delin the fleet aircraft modernization 
progidiii because the newer types will 
be available later and in smaller quan- 
tities. 

Weight Limits Upped 
For Army Aircraft 

Weight limitations on .^^my heli- 
copters have been lifted and the allow- 
able empty weight of fixed-wing aircraft 
doubled, according to a new agreement 
between the Army and the .\ir l-’orce. 
Tlie new agreement puts a limit of 

5.000 lb. emptv weight on Army fixed- 
ssing aircraft. It specifies that the 
weight limitation provisions will be re- 
viewed on request of the Secretary of 
the -\rm\- or Secretary of the Air Force 
to keep the limitation "realistic.” 

Previous limitations were imposed b\- 
.1 joint Army-Air Force conference that 
restricted fixed-wing aircraft for the 
.\riny to 2.500 lb. and helicopters to 

4.000 lb. T^ese limitations have been a 
matter of criticism by many Army avia- 
tion adherents. The new artangement 
IS considered a long step forward by 

Ideal solution, the\ say. would be to 
make the limibitioii entirely one of 
function, without any specific weight 
provisions. There is hope that this may 
lie achieved later as the next step in the 
rapid growth of Arnry aviation. 

'I'his latest in the series of com- 
promises between Army and Air Force- 
over the roles and types of aircraft that 
e.ich will nsc-defines these .-\tniv ait 
fuirctions as a basis for procurement 

• Observation to locate, verifi’ and evalu- 
ate targets, including limited .ictial 
photography. 

• Control of Army forces. 

• Command, courier and liaison mis- 
sions in combiit zone and training. 

• Aerial wire laying in the combat zone. 

• Transporting supplies, cqnipmerrt, 
|)crsonnel and small units in the com- 

• .Aeromedical evacuation in the combat 

• Arliilety and topographical siirvcv. 

.Air Force will continue tn provide 

these air functions for Army: 

• Airlift of supplies, equipment, person- 


nel and units, from outside to within the 

• Airlift to evacuate personnel and mate- 
riel from the comb-at zone. 

• Airlift for troops, supplies and equip- 
ment in assault and sirbscqucnt airborne 

• .Aeromedital evacuations from the 
initial jioint of treatment or hospitaliza- 
tion to points outside the combat zone, 
and teniporarv- evacuation of all ca.sual- 
ties in airborne operatiorrs. rmtii ground 
linkup is attained- 

Faster Delivery 

• New mspectioii of ttnfvines 
cuts costs and lime. 

• Method proves successful 
at P&W and GE plants. 

Navy and Air Force are getting faster 
delivery of aircraft engines at lower cost 
as a result of a new method of inspec- 
tion and acceptance testing. 

Already adjudged successful at Pratt 
& W'hitney Aircraft’s East Hartford 
plnirt and General Electric's West Lynn 
plant, the services are planning its earlv 
extension to Allison at Indianapolis and 
Wcstiiighonsc at Kansas City. 

► Procedure— Briefly here is how the 
|)lan works (full details in Aviation 
Wei.k Ang. 4, p. 213): 

.An initial batch of 125 engines is run 
(lirongU normal acceptance procedures 
with a green test run. tear-down and 
inspection after the green run. re-assem- 
bled and given a final test run. If no 
mote than one major defect, sufficient to 
cause engine failure or malfunctioning, 
is found in the initial batch of 125 
engines the green nni, tcar-down. in- 
s|5ccfion and re-assembly are eliminated 


for one out of every two engines until 
75 more engines have been torn down 
and inspected. 

If no mote than one major defect is 
foimil in this batch the rate is increased 
to one out of four engines until an ad- 
ditional 75 engines have been inspected. 
If this produces no more than a single 
major defect the inspection procedure 

W’hcncvcT a .second defect is found in 
anv given batch of engines before 75 
engines have been tom down, the in- 
spc-ction rate is reduced to the next 
lower level. 

In the Navy system, this reduction is 
nptionai at the discretion of the resi- 
dent plant inspector and depending on 
the t\pc of defect discovered. In the 
-Ait Force plan the reduction is man- 
datory. Total of 525 engines must have 
passer! the statistical sampling mctliod 
before the 1-out-of-lO in.spectioir rate 
can be applied. 

► Results— Here is what the plan has 
aceoniphshed so far: 

• Saves money. Navy figures show that 
Pil'WA has saved an average of S650 
per engine on oil, fuel and labor alone 
under the new plan. Additional savings 
result from elimination of replacement 
parts damaged during the tear-down and 
inspection. At GE, the Air Force says 
jircscnt savings average 5450 per engine 
with an expected increase to $500 .soon. 

• Speeds deliveries. Time saved bv 
elimination of the green test run 
faveraging about three hours) plus tear- 
down. inspection and le-asscmblv in- 
creases the delivery capacity of anv 
specific plant substantially. In addition, 
less labor is required to handle an ac- 
celerated dclis'crv schedulc- 

• Conscn-cs test facilities. Engine test 
cells, particularly for jets, base been a 
bottleneck ever since the post-Korean 
production expansion began. Elimina- 
tion of the green run cuts test cell time 
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requited for nine out of ten engines in 
half. 

Tlie statistical sampling program was 
originally applied by the Navy at 
P&WA in 1950 as an emetgenev meas- 
ure to speed deliveries on the J42 turbo- 
jet by casing a production test cell 
bottlenect. It worted out well until the 
end of J42 production and was extended 
to cover the R4360 and R2800 piston 
engines in the summer of 1951. 

Tile I4S was included in the plan in 
June of 1952 and after it had passed 
through a period of component redesign 
this engine reached the 1-in-lO inspec- 
tion level in October. 

The Air Force began using the plan 
at Gcncr.il Electric’s West Lynn plant 
on the J47-25 and J47-27 last May and 
readied a rate of one in 10 in Sejjtem- 
ber. 

Tlie Navy also tried the plan for six 
months with the Westinghouse J54 
turbojet in the Kansas City plant but 
abandoned it because of production 
problems there. 

Short Bros. Cites 
Need for Jet Orders 

tMcCraw-fim World News) 

London— Tlic first Englisli Electric 
Canberra jet btimher to be built bv 
Short Bros. & Harland of Belfast has 
made its maiden flight. Short’s chair- 
man, Rear Adm. M. S. Slattery, took 
the opportunity to make a complaint: 
Unlike most British aircraft manufac- 
turers, he had labor, machines, and 
production capacity; but he needed 
more orders badly. 

Short Bros, is also subcontracting 
production of the Series 2 Comet, but 
Adm. Slatfcrv said he onlv has orders 
for 1 5 so far. 

TTic 6rst of these would be ready 
bv tlie summer of 1954 and by the end 
of 1955 bis plant would be in a position 
to turn nut one n week if the orders 
were fnrtlicoming. 

So far only about 32 Series 2 Com- 
ets have been ordered, and last week 
dc Havilland announced that a new 
Comet production line was being 
planned at Broughton, near Cheshire— 
de Havilland's biggest production unit, 
now making Venoms. Herons, Doves 
and Comet p.irts. 

Do Havilland is confident further 
orders for Comet 2s will be forthcom- 
ing and large orders for Comet 3s. Pro- 
duction of the last of 21 Series 1 
Comets is almost in sight at the 
dc Havilland production line in Hat- 
field. Herts. 

With orders, Adm. Slatterv thinks, 
"We can produce the aircraft as svell 
and as quickly as the U. S. can, and at 
much less cost." Short Bros, is one of 
three companies subcontracting produc- 
ts 


tioii of the Canberra. A. V. Roe and 
Handley Page have yet to announce 
their first production model. Slattery’s 
remarks indicate that the Canberra or- 
ders ill the three subcontracting plants 
arc small, perhaps in the neighborhood 
of 100 each. 

Sliott Bros., according to Slatterv, 
is one of the few British aircraft plants 
wliere labor is willing and able to work 
day and night shifts. He figured most 
British aircraft factories worked only 8 
or 10 hours a day. 

Short also builds the S.A.4 four-jet 
research bomber, tlie second model of 
w-liich flew for the first time last sum- 


World Aircoach 

® lATA conference plans 
global service by 1954. 

• Europe-wide network to 
commence next April. 

W'orldwidc .nircoacll service is ex- 
pected to become a reality by Apr. 1. 
1954, as a result of agreements reached 
by member airlines of the International 
Air Transport Assn. (lATA) at recent 
conferences in Cannes, France. 

Approval of a network of air tourist 
services throughout Europe, expected 
to go into operation next Apr. I, will 
be the first big preliminary step toward 
globe-girdling aircoach. 

Dennis H. Handover, conference 
chairman, forecast “almost an eco- 
nomic revolution in air transport" and 
added that by the time the new serv- 
ices have become fully operative “the 
major portion of international air pas- 
senger traffic will be carried on tourist, 
rather than firsKlass fliglits and the 
economic basis of the industry will be 
mass rather than deluxe transport.” 

► Calendar— The 67 member airlines 
from about 50 countries which com- 
prise the lATA Traffic Conferences de- 
cide policy on questions of international 
fares, rates and other tariff matters 
in unanimous decisions which are sub- 
ject to approval of their respective 
governments. 

The calendar of aircoach extension 
decided on by the conferences: 

• Apr. 1, 1953. Tourist services be- 
hveen Eurwe and the Middle East— 
Amman, Reirut, Cairo, Damascus, 
Haifa. Jerusalem, Tel Aviv and Cyprus. 

• Oct. 1, 1953. The network will ex- 
tend from the Middle East to India, 
Pakistan and Ceylon, and from Europe 
and the Middle East to South Africa. 

• Apr. 1, 1954. Aircoach will reach 
Hong Kong, Manila, Tovko, Austral- 
asia and across the Pacific to South 
America, San Francisco and Vancouver 


to link up with Western Hemisphere 
networks and trans-Atlantic routes. 

It is expected that when this pro- 
gram becomes a reality, about half of 
the international passenger fleet of 
2,500 planes will be converted to high- 
density aircoach seating. 

Fares will vary from route to route 
but it is expected that coach rates 
will be about 20 to 25% less than 
first-class fares. Present aircoach and 
first<lass fares in the Western Hemi- 
sphere and over the Atlantic are ex- 
pected to remain about the same. \ 
third class, Called "Class B,’’ is ex- 
pected to be about 10% below tourist 
ratc.s and is planned for the Far East, 
the Middle East and the West Africa 

There will be no appreciable change 
in cargo rates throughout the period 
of this agreement, but plans to in- 
crease cargo tonnage across the Atlantic 
will be discussed at a Mecia! meeting 
of IAT,\ in l'’ebniary. Tne next traffic 
conferences will be lield in Noi'ember 
195’. 

New South Africa 
Services Sought 

(WcCraw-HiU World Ncwsl 

Johannesburg— number of new 
operators are seeking to crack the 
passenger and freight market held by 
British Overseas Airways Corp. and 
-South African Airways on the Rho- 
dcsian-Britain run, 

License applications have been made 
to the General African Air Authority 
by several independent carriers who 
claim thev will cut present fares bv 
40%, 

First new operator to get a license 
is Hunting Air Transport Co,, London, 
now operating to Nairobi. Aiework 
Ltd. has applied for a London-Salisbury 
route using Vickers Viking and Handley 
Page Hermes transports. Skyways Ltd- 
is seeking an aircoach run bv way of 
Ntombasa. Nairobi, Khartoum, Wadi, 
Haifa. Cyprus and Malta to London. 
I’ropic Airways is applying for a serv- 
ice from Livingstone using Avro Yorks 
and from Salisbiiri’ with Douglas 
Dakotas. 

Jets for Colton? 

(McGraw-Hill World News) 

Rio de Janeiro— A deal whereby 
Brazil would barter $14 million worth 
of cotton in return for 70 Gloster 
Meteor jet planes apparently has run 
into snags. Indications are that the 
Bank of Brazil does not have sufficient 
stocks of the particular grade of cot- 
ton the British want and there also 
is some disagreement as to how much 
it’s worth. 
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If you want all this in a 
tapered roller bearing . . 



I GENEROUS RADIUS-for 

greater shaft strength. 


3 SOFT STEEL CAGE-to keep 
rollers separate and prevent 
scuffing. 


4 PRECISION MANUFACTURE 

— which makes possible bear- 
ings with a maximum runout tol- 
erance of less than 7$ millionths 

5 CASE-HARDENED BEARING 
SURFACES -CO resist wear. 


J CHOICE OF 5850 SIZES. 


TIMKEN FINE ALLOY STEEL 

—specially developed to give long 
bearing life. 


^ TOUGH CORE — to resist shock. 


in POSITIVE ROLLER ALIGNMENT 

— to prevent skewing and give 
maximum capacity. 


. . . the tapered roller bearing 
you want is TIMKEN^ 


T imken® tapered roller bearings give you more 
advantages than any other make. Tea of these ad- 
vantages are listed above. They result from the fact 
that the Timkeo Company is the foremost producer 
of tapered roller bearings and leads in 1) advanced 
design, 2) precision manufacture, 3) rigid quality con- 
trol, and 4) special analysis steels. 

Be sure every tapered roller bearing you use carries 

NOT lUSI A Bill ONOT lUST A BOLIIR CD IHI IIMXIK TAPERED ROllIR 0=> 


the name "Timken”, the trade-mark of The Timkeo 
Roller Bearing Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ont. Cable address: "TIMROSCO". 

TIMKEN 

TAP£R£D R01L£R B£ARINGS 
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PRODUCTION ENGINEERING 


FLAREOUT 



Ijndiiig of production HTK-1 during flight tests shows off Kamaii Navy copter's neat |itofilc- This craft evolved 
out of the Kaman Aircraft Corp, K-227 civilian helicopter. 



NAVY SERVICE 


Kaman HTK-1 Copters Roll Out for Navy 


Kaiiian’s 2-3-place HTK-1, probably 
the world’s only intermeshing-^-pe heli- 
copter in full production, is moving 
through the firm’s Windsor Locks, 
Conn., plant on an assembly-line basis. 
Deliveries are being made to the Navy 
and Marines, and one of the copters 
is unde^oing suitability tests by the 
Armv Ground Forces at Ft. Bragg, 
N, C. 

Basically a training craft, the HTK-1 
can easily be adapted to medical evac- 
uation duties-the left half of the can- 
opy swings outward to facilitate load- 
ing of litters. 

The HTK started out as a military 
version of the Kaman K-225 civilian 
copter, but finally evolved into an en- 


tirely new design, in which the inter- 
meshing rotors and Kaman servo-tab 
control system were retained. 

► Design Changes— Several major modi- 
fications set the production HTK-1 
apart from the prototype HTK which 
made its debut at the Helicopter Forum 
in April 1951. 

Changes include shortened tailboom, 
added fin area, and aerodynamic 
changes in the rotor blades- Shortening 
the tailboom caused a loss of tail mo- 
ment arm; so the area of the outboard 
fins was increased from lOJ sq. ft. to 
]2i sq. ft., and ventral and dorsal 
fins, each of 8i sq. ft., were added on 
the tailboom. 

The prototype HTK made its origi- 


nal appearance with a pair of K-223 
rotor blades, which have equal chord 
throughout. But the production HTK-1 
has newly designed blades that are nar- 
rower than the old blades, widening at 
the servo-tab, and tapering toward the 
tip. 

The flexible blades are actuated 
by the servo-tabs, a distinctive Kaman 
feature. 

The HTK-1 recently received CAA 
approved-type certificate 1H3 (Navy, 
in its contract award to Kaman, speci- 
fied a craft so designed and constructed 
as to be certificate). Commercial des- 
ignation of the new helicopter will be 
K-210. 

At present, Kaman has slightly over 
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this 


is of vital interest ' 
to everyone who has a 


VIBRATION problem! 


Here is a fresh approach to vibration 
and shock control — an all-metal 
mount! Just look at the careful fab* 
rication of the stainless steel wire 
cusbioninjr. This is the heart of the 
new Robinson Met-L-Flex mount. 
Shock and vibration are absorhed/roia 
eveTT/ angle, thereby isolating and 

From take-off to landing a plane's 
vital equipment is subject to the com- 
bined violence of shock and vibration. 
Sure protection is needed. Met-L-Flex 
meets such challenges with flying 

Moreover, unlike old-fa.shioncd rubber 
mountings, Robinson Met-L-Flex 

protecting the mounted equipment. 

Wide Range of Applications 
Robinson Met-L-Flex design control 
can be applied to the mountings for 
delicate precision equipment or heavy 
machinery. 

Far better vibration control has 
been sorely needed to keep pace with 
modem advances in the design and 
use of electronic and precision equip, 
ment. Well, here it isl 

mounts perform at peak efficiency 
They are not daunted by oil, tempera- 

Proved and Accepted 
Robinson mounts have been tested 
and accepted by more than three hun- 
dred electronics, aircraft and indus- 
trial manufacturers. With such a 

Great Coat Savings 
Where the new principle of all-metal 
vibration control is used with Robin- 
son unit mounts or engineered mount- 
ing systems it effects decided econ- 
omy. It not only permits simplified 
design and construction of equip- 

ing the best and most economical 
answer for every problem of vibra- 
tion and shock. 

JUST WRITE AND ASK US 

ment. but also contributes to far 
longer useful life. 

Outstanding Performance 
Robinson Met.L.Plex mounts were 
originally developed to meet unprece- 
dented, severe conditions of modern 
high speed planes. 

If you are an engineer, architect or 
manufacturerwho would be interested 

this new kind of engineered vibration 
control might help your special prob- 
lem. we will be glad to hear from you. 

^EKfBINSONl 

WlAWlNC. 

U(ma2lon 

NE\^JE 1 $SEY 

%aC 



PRODUCTION 


tral and dnisa! E115. Ncwlv designed rotor 
blades rehsin Kaniaii servo-tab control. 



900 employes- Production lines are 
centered in the former National Guard 
Hangar at Bradley l•'ield. KAC occu- 
pies 22 buildings— 20 at Btadlt 7 and 
two at nearby Simsbury Airport— with 
a total area of more than 134,000 sq. 
ft. A new 104,000-sq. ft. plant, on an 
85-acre triangular site at Bloomfield, 
Conn., should be in full operation by 
May 1953. 

'Hie new plant has been especially 
designed for helicopter construction, 
and Kaman expects it will permit a 
more efficient operation than is possi- 
ble in the present nrakeshift arrange- 
ment at Bradley. The site is situated 
behveen two flight strips— an east-west 
one of 4,100 ft., and a north-south strip 
of 2.700 ft- 
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anytime . . . anywhere . . . 

...from your nearest Air Associates Aviation Supplies Division— 
(Source Inspected — Bonded Stock) 

216 Union Street, Hackensack, New Jersey 
5315 West 63rd Street Chicago 38, Illinois 
3214 Love Field Drive, Dallas 9, Texas 
1231 Air Way, Glendale 1, California 
International Airport, Miami 48, Florida 





NEW STANDARD D-C w.imvL 
BUILT TO USAF EXHIBIT No. MCREXE22-89A 


Here is the aew standard d-c control panel. This 
compaci lightweight panel embodies outstanding 
Westingbouse contributions to tbe regulation, 
control, protection and maintenance of d-c air- 
craft systems. 

Many of the built-in features are the result of 
successful use in other Westinghouse panel de- 
signs . . . your guarantee of performance-proved 
equipment. 

The new panel is of the simple plug-in type 
with a voltage regulator which can be quickly 
inserted or remove ' 
insulators are built 
center of gravity. 


Accurate generator selectivity in a multi-gen- 
erator system prevents hazards of generator 
over-excitation during overvoltage and overload 
conditions. Special design in the held relay pro- 
vides trip-free operation . . . both mechanically 
and elearically. 

For further information, call your nearest 
Wesiioghouse Office or write Westinghouse Elec- 
tric Corporation, Aircraft Department, Lima, O. 


itioo and shock 
uuil around the 

1 YOU CAN BE SURE.. IP IT& 


A^stinghouse ] 





CAPRONl'S LATEST is this little F.5 jet trainer, built of wood and pouered by a 
Turbomeca Palos engine. IhU aspect of the plane emphasizes the large areas of Perspex at 
the cockpit, and shows oR tlic (et installation. 

Italian Jet Plane Aims at Economy 


Latest in liglitweight jet trainers is 
the F-5, a plywood, low-wing mono- 
plane developed by the Italian 5rm of 
Aero Caproni Tiento. 

ACT designed and built the two- 
place tandem trainer for service and re- 
serve pilot schooling, aiming at a plane 
tlut would be economical to build and 
operate. That general consideration led 
to use of a conventional airplane geo- 
metry, a proven Turbomeca Palas tur- 
bojet engine and all-wood construction, 
► Stnictural Details— The wing is built 
around a one-piece box spar with lami- 
nated Douglas fir walls and bitch ply- 
wood webs. Covering is plywood. 

The forward support for the landing 
ge-ar leg is an auxiliart’ wing spar; this 
mcm^r also serves to unload wing tor- 
sion into the fuselage. 



Maps and ailerons ace carried on a 
rear longeron. Flaps arc operated hy- 
draulically by liand pump. 

Tlie fuselage is divided into two sec- 
tions: Forward, containing cockpits, 
operating gear and nosewheel, is integ- 
ral with the wing; rear, with jet unit 
attachments and tail assembly. Bolts 
fasten these sections tc^cthcr. 

Fuselage is built up of simple .and 
box frames, covered with birch plvwood. 

Tail surfaces are similar to the wings 
in construction details. Fin and stabi- 
lizer form part of the fuselage and are 
coveted witls birch plswood. Rudder 
and elevators are fabric cos’cred. 

► Landing Gear— Main landing gear leg 
of the tricvclc undercarriage is hinged 
to the auxiliarv wing spar and retracts 
into the wing. Nose wheel leg uses a 
long-stroke .shock absorber; it retracts 
back into the fuselage. Part of thenosc- 
whccl remains outside the fuselage con- 
tour, so that in a wheels-up landing the 
fuselage and jet unit are protected. Re- 
traction of the gear is mechanical. 

An air brake, operated with a hy- 
draulic strut, is fitted to the fuselage 
belly. It increases the overall drag 
without much change in pitching mo- 

Nofeworths' feature of the cockpit de- 
sign is the large amount of Perspex 
canopy area provided. Visibilitv should 
be excellent from either seat. The cov- 
erings can be ejected in flight, in the 
ci’ent of trouble. 

The forvard position is for the stu- 
dent. and contains all the necessary 
instruments for flight and operation of 
the aircraft. The rear position, for the 
instructor, has only three instalments; 
the in.striictor must peer over the stu- 
dent’s shoulders to see the rest of the 
instruments, 

► Installaticms— TTiere are hvo fuel 
tanks, one of gasoline for engine starting 
and one for kerosene. The gasoline tank I 
is located outside the fuselage and holds | 


■tmt 

and practical answer 
to many special 
commnnication 
problems 





TELEPHONES & HANDSETS 



NO BAntRIES ... NO OUTSlOE 



INSULATED WIRE CO., Inc. 


Di/is;oN Of tHc sfcmiY cotr. 
1 t J4 EAST AUB0RA;SI. 
WATERBURT, CONNECnCUT 
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OURNS 



LINEAR/MOTION 

potent/ometers 

BOURNS precision wire* 
wound potentiometers accurately 
translate mechanical position 
into an electrical signal. Resolution 
of .001 inch attuinublc in all standard 
ranges from 1 to 6 inches. 

Technical publication describing 
' standard models and special applications 
available upon request. 

BOURNS designs and manufactures 
other potentiometer instruments which 
measure such physical variables as gage 
pressure, differential pressure, altitude 
and acceleration. 


OURNS LRBORRTORIES 

6135 MAGNOLIA AVENUE • RIVERSIDE, CALIFORNIA 


only 1-3 gal.; the kerosene tank holds 
38.8 gal. and is located on the airplane 
CG, just behind the second scat. 

It is possible to increase the fuel 
capacity by using nylon-rubber tanks 
internally in the wings, or with auxiliarv’ 
wingtip tanks. An alternate tank can be 
installed in place of the instructor for 
li>i^ navigational training flights. 

Fiicl and lubrication systems are de- 
signed for inverted flight. 

'Ihe electrical system is 24-v,. batterv- 
supplied. An outside trolley is supplied 
for starting the jet engine. 

Radio is a VHF transmitter-receiver. 

Fire extinguishing system is carbon 
dioxide, operated b\’ the first pilot. 

The Tiirbomcca Palas has a static 
thrust of 530 lb. It is located behind 
the wing in the rear fuselage belly. let 
exhaust is directed straight out; firewall 
insulation is done with glass wool. 

► Performance— Ma.ximuin speed of the 
F.5 at sea level is 224 mph., and at alti- 
tude. 242 mph. Climb to 16,400 ft. 
takes 23 min. 

Takeoff run with flaps is 920 ft.. 
without flaps is 1.260 ft. Landing run 
with brakes and flaps is 500 ft., without 
these aids the run is 795 ft. 

Actual ceiling of the craft is 26,300 
ft. 

Wingspan of the F.5 is 25-8 ft.; over- 
all length, is 21.8 ft. Gross weight is 
1.650 Ib., and weight empty is 1,032 
lb. 

With a wing area of 107 so. ft., the 
wing loading is about IS psf. Fuel con- 
sumption is about 26 gph. 


Scale-Model Tunnel 
Blows Big Wind 

A scale model of the giant propul- 
ion windtunnel being constructed at 
he Arnold Engineering Dcs'elopment 
Center, Tullalioma. Tenn., has been 
placed in operation. 

ProposeJ in December 1951 by Aro, 
Inc., operating contractors of AEDC. 
the model transonic tunnel was de- 
signed. fabricated and operated On 
schedule. 

Use of the tunnel will be in research 
on problems associated with the opera- 
tion of its big brother. It will try out 
ideas for improvement and modifica- 
tion. and svili test installations pro- 
posed for the big tunnel. 

Power comes from a 3,000-hp. elec- 
tric motor which drives .in air compres- 
sor rated at 100,000 cfm. A portion of 
the air is recirculated through the com- 
pressor before it i.s admitted to the 
luiinci, Tliis raises the operating tem- 
perature so that condensation will not 
occur in the test section. 

Test section is one foot square; test 
speeds are listed as . , over 1,200 
mph." 

'I'liis small-scale tunnel is not a test 
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RYAN AERONAUTICAL COMPANY • LINDBERGH FIELD • SAN DIEGO, CALIF. 


facility for wiiicltumKl models, but a 
development tool for the big windtun- 
nel. The original three units of the 
AEDC— engine test, gas djnamics and 
propulsion nindtunnel— are still not 
complete. The first of these was orig- 
inally scheduled for shakedown runs in 
the spring of 1952, 

Knit Glass Fabric 
Used for Radoines 

Small production quantities of ra- 
domes for guided missiles and aircraft 
arc now being made of woven glass 
cloth impregnated with resin. In this 


n-ccntl) developed process, the glass 
fiber is woven on shaped knitting ma- 
chines, similar to those used to make 
women's full-fashioned hose, I'hc resin 
is added either by the manufacturer ur 
the purchaser. Molds arc not required. 

Handling of glass yam on shaped 
knitting machines has proved to be a 
tricky business, so glass-plastic struc- 
tures until now have usually used the 
fiber in pressed form. 

Hic knit radomes arc made by S. 
Granoff Mfg. Co., 1481 High St„ Cen- 
tral Falls, R. 1. Granoff ascribes its 
success with the knitted process to 
knowliow gained in tlic manufacture of 
industrial fabrics- 



Iiiflatable Steel Seal 
For Giant Air Valves 

,\n inflatable steel seal is the unusual 
design feature of a family of butterfly 
valves for airflow control, manufac- 
tured by the Henry Pratt Co. 

Available in sixes from 36 in. to 
168 in. in diameter, and suitable for 
temperatures ranging to 1.500F, these 
valves are in use at Ait Force, NACA 
and private contractor facilities which 
handle huge volumes of heated high- 
pressure air. 

► Pressurc-Sealed-Secret of the Pratt 
valve is a continuous stressed seal, made 
of stainless steel or Inconel X, welded 
to the inside of the valve body. This 
seal docs not touch the valve disk dur- 
ing operation. But when the disk is in 
the full-closed position, the seal is in- 
flated by fluid pressure, contacts the 
disc edge and eliminates air leakage past 
the disk. 

On release of the seal pressure, the 
seal deflates and the valve is ready for 
operation. 

Pratt's development program started 
in 1948 with an Air Force contract for 
valves for the Arnold Engineering De- 
velopment Center at Tullaboma, 'Tcnn- 
Temperature requirements eliminated 
the chance of using a rubber-seated 
valve, and tlie wide temperature range 
made it impossible to use a conven- 
tional metal seat to get tight shutofi at 
all temperatures. 

Operation of the valves can be by 
electric, air or liydraulic motor, or by 
hydraulic or pneumatic evlinder. The 
valve illustrated (108-in. dia.) uses a 
Philadelphia Gear Works Limitorque 
electric motor and worm-gear reducer. 

Pressure rating is somewhat a func- 
tion of valve size. For targe diameters 
and high pressures, the valve disk be- 
comes disproportionately thick and one 
of the inherent advantages of the but- 
terfly valve-low restriction to flow— is 
lost- 

\'alvcs between 36-in. and 60-in. di- 


DEAN & BENSON RESEARCH, INC. 

Serves the 

AIRCRAFT INDUSTRY 



above eaqino-coollacr Joa — built by 
THE BENSON MANUFACIVSIHG COM- 
PANY. KANSAS Cnr. M/SSOOBI— ho> 
boon ODaioserad by DEAN & BENSON 
RESEARCH, INC., with Ion blades 
■kock-nouuled lo elimloale irooemUMoa 


It No. 2.436.0S7. 


Deeiaaed tor low weiabt, high It 
lone sol only eupply all Boeeieor 


DEAN & BENSON FACILITIES ABE 
DESIGNED FOR PROVING PERFORMANCE 



Facilities Available hr: 

# Fan Research 

• Engine Cooling Testing 

* Package Power Plants 

* Power Plont Cooling Develop- 


• Fan and Blower Calibration 

• Oil Coaler and Carburetor Air 

Scoop Development and Test- 


• Propeller Spinner and Blade 
Cuff Research 


DEAN & BENSON RESEARCH, INC. 


16 Richmond Street 

Kansas City OfNce; 1611 Agne 


Clifton, New jersey 
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MIL‘l'-5523. Consequently less pressure dif- 
fereruialUjequM^u.-eenreliej ealve seaing 



Curve shouanf eiOremely low inSemal loalai^ 
^Vwkets Two-Port Balanced Piston Relie/ 



These ^KKERS 
RELIEF VALVES 

T\rO PORT . BALANCED PISTON 

Conform to 

Specification MIL-V-5523 


The Vickera Two-Port Balanrcd Piston Relief Valves illiialrated here con- 
form to Specification MlL-V-5523. Their rated capacities (2, .5 ami 9 gpm) 
are greater than required by this Siieeification (l.S, 3.5 anil 6 gpm re- 
spectively). 

The curves at the left illustrate two important characteristics of these 
valves; (I) very low pressure varialiun from cracking point to maximum 
rated capacity, ami (2) extremely low internal leakage (less than required 
by Specification MIL-V-5523). Smoother operation and greater accuracy 
tlirmighoiit a wide range of pressure adjustment are other significant 
advantages. Operating pressure range is adjustable from 500 to 4500 psi 
without parts change. 

These valves are also available in four-port models and can be provided 
with a vent control for unloading the system pressure. For further in- 
formation about the rompicte line of Vickers Balanced Piston Relief 
Valves write for new Bulletin A-5204. 
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Slop ami consider the ]irol>lems you woulil face nvilhoiit 
ihe variety of valves, controls and the remote conlrol systems 
offeretl by today’s 8200, 000, OOO-a-year aircraft valve imlustry. 

Foresight and ingenuity have made the valve business a vital 
component of aircraft production. 

Many firms have trietl and failed to proiliice valves, failing 
primarily Isecause they underestimated the design and produc- 
tion skills necessary. They simply couldn’t meet the increas- 
ingly high demands of airframe and engine manufacturers — 
greater performance . . . reduced weight . . . smaller envelope . . . 

leling system. 


the demand. : 


ubic and Or Weston -specialis 
had they hydraulic problems and i 


so rreiiuently mentioned in niy talk, 
with Whillaker people. Together 
vilh Whiiiuker. (hcv liave developed 


omers both her. 
g companies no 


firm, so that between them they m 
the widest possible range of dema 

And they meet it with the const 
quality improvement and cost red 
tion that Howe 
specialization. 

Inevitably, competition betwe 
them is sharp. Whillaker neither un- 

pelllors. Rather, it recognizes their 
merits and acknowledges their role in 

Take AiR. ^ 

first hoi a 
all types of valve equipment for cabin 
pres.surizalion and temperature con- 
lrol- Highly regarded production-wise 
and quality-wise. "Tough competi- 
tion," Whittaker men will tell you. 

Or Parker Appliance - another 
pioneer. Far and away Ihe leader in 
the development of synthetic rubber 
seals <0-rings) that have played such 
a big part in the valve business. 

check valves, os well as for its single- 


»lab- production firm devoi 
of high-demand units 


Manufi 


duction methods have reduced cost on 
solenoid conlrol valves, compact fuel 
units and shut-off controls - even 
down to peanut size. 

.And Brndix Parifie — among the 


hydrai 


s. Manufacturers of 
'ide range, from simple on-and-off 
valves to multi-port products. 

.And Ibere’s Koehler - known for 
drain cocks, high temperature air and 
fuel check valves. Specializing in 
stepped-up production to AN Stand- 

Also Hydro-.Aire — known for fuel 


valve problems by cylinder aclualior 
For the Hytrol unit that permit 
maximum braking without skiddin{ 

These are the companies that hav 
helped build the aircraft valve bust 
ness into the solid, recognized indusir 
it is today . . . these firms are on toj 


iimctcr arc 500-lb. pressure valves; up 
to 168-in. dia.. und salves are 300-lb. 
uiiits. 

Manufacturer's address is 2222 S. 
llalstcd St., Chicago 8, 111. 

New De-Icing Setup 
For ‘Ice Wagon' 

Ice foniiation will cneigizc the de- 
icing e(|uipnicnt soon to be installed 
on the "RockcliRc Icc Wagon,” Ca- 
nadian icing research aircr.ifl. Until 
now. dc-icing equipment has been op- 
erated bv a timing device ratiicr than 
by actual accretion of icc. 

'riieory behind the new equipment 
was developed bv Canada’s National 
.Aeronautical Establishment; design and 
engineering were done by Goodyear 
Tire & Rubber Co. 

Tlic new de-icing gear will be in- 
stalled on wing. Sn and stabilizer 
leading edges of the Ice AVagon, to 
complement the Goodyear installation 
already on the propellers and fuselage 
dorsal fin. 

The plane is the fourth to serve in 
NAE's studies, earlier versions having 
outlived their usefulness. Its purpose 
is to fly into areas of icing to measure 
ice accretion and to compare methods 
of removal. Research engineers travel 
on the flights and work out problems 
as they occur, instead of waiting for the 
crew to return with data, 

'Ihc Ice Wagon is a modified Dong- 
las DC-4M, built under license by 
Canadair, I.td., Montreal. 

Battelle Building 
German Center 

Metallurgical and engineering re- 
search to help better Europe's econ- 
omy will be one of the prime purposes 
of the new Battelle Memorial Institute 
for Germany, scheduled to be opened 
in late spring, 1953. 

The new facility is being built at 
Frankfurt am Main on a site presented 
by that citv. One million dollars will 
be invested in the buildings and an 
additional lialf-inillion will be used for 
equipment. 

Battelle is also establishing a re- 
search center at Geneva, Switzerland, 
and has set up a program of fellow- 
ships for selected students in universi- 
ties of Switzerland and Germany, Di- 
rector Clyde Williams says. 

Initial capital will be provided by 
Battelle. Operational funds are to be 
provided by European industries and 
governnients and .American industries 
in Europe. Most of the personnel will 
be European, with Americans used for 
administration and liaison. Labs will 
be staffed with European scientists and 
technicians. 
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Hydraulic jacks arc born to lift loads inany 
times their own weight and size— to stand 
internal pres-stircs of thou.sands of puiinds i>cr 
square inch. 

Thi.s takes .sound castings — .soundness whicli 
only radiography can prove without damage 
to the part. And tlic fiesigncr.s, knowing the 
ca.sting will be .soumi, can count on -strength 
without excessive weight, 
liistancc.s like Ihis sliow wliy inoi'c anil more 

Radiography... 

another important function of photography 


foundries are making radiography routine. It 
is the way to be sure only high-quality cast- 
ings are reieasctl. 

If you would like to know how radiograjiliy 
can improve .vour jrlant operation, talk it over 
witl) your x-ray dealer. And, if you wish, we’U 
send you a free copy of “Radiograpliy As A 
Foundry Tool.” 

EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, New 






CIIAMBF.RSBURG IMl’ACTF.R applies principle of complete absoiplion of cneigi when 
Iwo equal, inelastic masses collide licad-on at equal speeds. In the ImiKictci, this means 



,\lVIC)M.VnC SI£T-U1> for two Impactci units producing jet blades (figures arc keyed 
to sketch in upper left cotiier): 1, stock is fed to heating eleiueni; 2, heated stock is 
checked for tciuperalure (uudcr-heatcd pieces rejected); 3. chute to transfer device for load- 
ing conveyor; 4, first impocter for rough forging; 5, second^ Imiiactet fur^flnish fotgiug; 

control for complete process. 


Parts Forged by Collision Hammer 


By Irving Slone 

A new type of liammer too! that 
forges metal in mid-air by impacting 
is the approach for forming metals that 
lias been worked out by Chambersburg 
Engineering Co. Stock is fed tlirougli 
a series of dies that collide against the 
work, without rebound, to form the 

The new tool is known as the Ceco- 
niatic Impacter and action can be auto- 
matic or semi-automatic. Advantages 
of the technique are reported to in- 


clude fast processing, longer die life, 
decreased energy input, improved 
metal working and lack of vibration. 

Wiile tlie company now stresses the 
tool's forging potential, other applica- 
tions, sticli as extruding, are seen in 
the continued development of the 

► Already in Sereice-Two of the ma- 
chines already are in operation, one in 
aircraft engine work at Thompson 
Products, Ine., Cleveland. Here the 
impacter cold-coins jet engine blades 
under an .^ir 1‘orce experimental con- 


tract. This machine (a No- G. deliver- 
ing a 6,000-ft. lb. blow) utilizes a mag- 
netic holder for positioning the blades. 

The second machine (also a No. 6) 
is being used by International Silver 
Co. for cold-forging stainless steel knife 
handles at a single blow, with a pro- 
duction rate of 30 per minute. 

► Packard Will Usc-Otlicr machines 
arc scheduled to go into operation be- 
fore the end of tlie year. 

Packard Motor Car Co. will soon get 
the first of four similar units now being 
built for iuitomatic prccision-foiging or 
blades for General Electric Co.'s [47. 
Chambersburg says that production 
rates will be 4 to 6 times that of present 
mctliods, depending on size of the 
work. The Packard in.ichines. embody- 
ing two No. 6 Impactcrs, will be teamed 
with accessory hoppers, feeds, convey- 
ors, etc. Equipment will include auto- 
matic heating facilities (Ohio Crank- 
shaft Co.), tenmerature controls (Leeds 
&r Northrop Co.) and h.indling ele- 
ments (Feedall Co-)- 

Packard also has ordered an installii- 
tioii cinploving two 1 3,000-tt- lb. Ini- 
p.ictcrs as the striking units to forge 
hirbine buckets. 

► Other Ciistoiueis— Two No. 6 units 
will go to Genera! Motor Corp.’s Olds- 
niobile division for impacting rough 
blades for the J63 Sapphire. TTie ma- 
chine is now in its final test stages and 
will be combined at Oldsmobile with 
automatic heating and handling equip- 
ment built bi’ Induction Heating Corp. 
of America. Production rates for this 
machine will be comparable to that of 
tlic Packard unit. 

Under studs’ for application at 
Curtiss-Wriglit Corp.'s Buffalo plant is 
another Impacter— a No. 4 unit. 

A macliinc witli two No. 4 units is 
scheduled for Utica Drop Forge S: 
'I'ool Corp. Initially this installation 
will be fed manually while die develop- 
ment is proved out. An automatic heat- 
ing cycle, engineered by Cliambcrs- 
biirg. is planned for the machine. 

► Tlieory of .Action-Principle of Ceco’s 
new machine is simple. It is based on 
a law of phvsics that has been demon- 
strated in many a classroom- when two 
inelastic bodies of equal mass travel 
toward each other at the same speed 
and collide, both bodies come to rest 
witli a complete absorption of energy. 

This principle is mechanically trans- 
lated in the machine by bvo opposing 
members— impellcts-moving in a hori- 
zont.ll plane and carrying dies at their 
extremities. Impeller actuation is by 
compressed air in opposed cylinders. 
Stock is positioned in the impact plane, 
the bvo dies collide against the mate- 
rial, and the resulting deformation ob- 
sorbs the impeller enetgv'. 

M'lien two operations are required, 
.such as blocking and finishing, two 
Impactcrs are installed, one after the 
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Consider your actual cost instead of price . . . your rejections of 
faulty materials. Tlicn you'll discover wliat other users have 
learned . . . that Parker is your IjcbI Ijct as the one reliable source 
for lop-quality aircraft fittings! 

Parker AN and MS fillings arc preeision-niachined . . . under 
approved quality control mamifarlurc ... to meet the exacting 
specifications of aeronautical standards. You can depend on 
Parker, the oripnal aircraft fitting maniifaetiircr. 

AN Fitting Catalog 701 and MS Filling Catalog 4120A1 available 
from P.ARKER Aircraft Co. (suiisidiary of The PARKER Appli- 
ance Company) 5827 West Century Blvd., Los Angeles -45, Calif. 


YOU CAN GET 

parker 

AIRCRAFT FITTINGS 
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Tougli, tij-litweighl INSUROK aircraft pidleys 
are precision made to meet rigid government 
standards. Richardson’s [>roduction skill and years 
of experience give added assurance of top-quality 
dcpcndaliility. 



LAMINATED OR MACERATED 

INSCROK pulleys are made from either taiiii- 
natfd or macerated fabric. Both meet govern- 
ment specifications fully, although INSUROK 
maccrated-fabric pulleys coat slightly less. 


SELF-EXTINGUISHING 

Pulleys are available in fire-retardant i 
rials. Even when ignited by direct flame, 
retain no “after-glow" once the flame ia 
drawn. This is an important safely featij 
checking the spread of fire. 


Sr 


RICHARDSON COMPANY 



FOUNDED ISSa— LOCKIAND, OHIO 
3784 Lake Street, Melrose Park, Illinois (Chicago Dii'rid) 

SALES OFFICES IN PRINCIPAL CITIES 
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sides instead of from one face. This 
gives a inotc tiniforni working of the 
metal. In addition, metal travel is less, 
so th.it in forging a sphere to a disk. 
21% less cnergv is required than with 
a conventional liammer. 

• Stock and die arc in contact onh 
ttlicn work is being done. T his reduc- 
tion in contact results in lower opera- 
ting die tcniperaturcs, hence longer 

• Stock can he moved faster becaiiw 
of lieat ecemornies involved. There is 
an appreciable increase in temperature 
of the stock because energy of the ini- 
ircllers is almost eomplcteh absorbed, 
i'liis leads to abilits to process tliroiigli 


multiple stations without reheating, and 
forging with lower initial heat. 

► Control Feahues-lmpcller move- 
ment is electronically controlled. Plane 
of impaet is kc|Jt on caitcr by an elec- 
tronic coni|X'nsator with sensing heads 
to detect blow eccentricity. Rough 
adjustment of impeller blow intensity 
can be made by varying air pressure, 
while fine adjustment is by vary ing time 
of salve openings. Botfi blosv iirtensity 
and rate of blow s mas be pre-set, as may 
be operations such as die spraying and 
automatic stock handling. 

\ blow ss'ill not strike if the stock 
is not prupetlv positioned in the plane 
of contact, and it is possible to fit 


ST.MNLI'SS STiavI. jet blade is quickly 
proce.sscd In Impactcr; 1. inducUun.lieated 
forging blank is suspended bctss-ecii dies for 
first blusv; 2, blade looks like this after blow-, 
and is ready to move to second impacter 
unit; 3, final blosi gives blade, ready for 
trimming. 

other for the succcssisc steps. App,ir- 
cntly it would also be fc-asiblc to have 
blocking and finishing impressions in 
a single set of dies, with the stock 
being fed for successise blosvs in the 
t-ne Impacter, as is nosv done in the 
dual installation. 

► Advantages— As a result of the almost 
complete absorption of energy by tlic 
forging and the impellers, tlicte is no 
shock or vibration— neither in the ma- 
chine. mir in the floor. Chamhcrsbiirg 
says tliat tlie Impacter can be located 
directly in production lines, even if 
they arc on upper floors, and .idjacent 
to sensitise or delicate equipment. 

Other advantages advanced for the 
process are: 

• Material is worked equally from both 


SEWi^’G HOT SEAmS THAT ADD MILES 

... by PASTUSHIN! 

Modern, precision methods used by Poslushin Aviation to produce 
aircraft components moke possible lighter, stronger jettisonoble 
fuel tonks to inereose range ond combot effectiveness of Amer- 
ico's fighting oireroft. 

AIRCRAFT FUEL TANKS • SEATS • lANDINC FLAPS 


PASTUSHIN 
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Fastener Problem 
of the Month 

VllinATIO.N.PROOF F.l.RfTniC TERMINALS DECEMRER. 1952 


PKOBLEMi Severe vibration 
acting upon stamlnrel nuts used 
on electric terminals too fre- 
(juently results in loose connec- 
tions- Double nuts are difficult to 
adjust correctly and lock washers 
can tear soft brass eomiections. 
Yet the increasing u.se of elcctri- 
catl.v powered components and 
increasing power loads make se- 
cure terminal fastenings impt 
tive on modern militarv 
commercial aircraft. 



the machine with a control to reject 
work which is not at the proper tem- 
perature. 

It is practicable to enclose the area 
and introduce an appropriate atmos- 

t here, if desired, since tne forging is 
andled and struck in mid-air. 

►Size Research— Range of economic 
power use in the machine is from its 
rating to about 60% of that value, 
Chambersburg says. Ratings are bv 
numbers representing maximum energy 
in thousands of foot pounds per blow. 
Engineering work on sizes ranging 
from 4 to 400 in various increments 
already has been completed. 

Research and des'clopmeiit on tlic 
process is still being conducted to de- 
termine full potential. Investigation 
includes phases of die design, plastic 
flow and related subjects. 

Supplementing Chambersburg’s ef- 
forts along this line, a research project 
has been sot up at Penn State’s Engi- 
neering Experiment Station. 


SOLl'TlON! Positive protection against the loosening effects of vibration 
is provided by .self-lockii]g brass Ela.stic Stop Nuts. The red elastic locking 
collar provides a constant and posili'C grip on terminal studs . . , makes 
continuous performance more certain by prc\cnting ignition or power 
supply failures. Because Elastic Stop Nuts lock in any position on the stud, 
whether firmly seated or not, they are easily adjusted. Tliey arc readily 
remov ed and can be re-iisc-d. 




PRODUCTION BRIEFING 


► Lindbergh Engineering Co., Chicago, 
maker of heat treat furnaces, has pur- 
chased 4i acres of land in Los Angeles 
for construction of a plant and offices. 

► Majestic Aircraft Corp., Moosup, 
Conn., has taken over additional space 
in adjoining buildings and separated 
assemblies from detail parts production 
to speed output. 

► Link Aviation, loc., Binghamton, 
N. Y„ has subcontracted part of its 
C-llB jet flight trainers contract to 
Wutlitzer Co.. Tonawanda, N. Y. The 
C-llA trainer is being used in combat 
pilot training in Korea. 

► Northrop Aircraft, Inc., Hawthorne, 
Calif., lias granted an exclusive license 
to Narmco Resins and Coatings Co.. 
Costa Mesa, Calif., to manufacture and 
market a mctal-plastic adhesive for 
bonding Northrop Styrofoam. 

► Simnionds Aerocessorics, Inc., Tarrv- 
town, N. Y.. has commenced construc- 
tion on a new plant in Vetgennes, Vt„ 
for precision manufacture of aircraft 
electronic and mechanical equipment. 

► The Universitv of Wichita, Wichita. 
Kan., lias .started construction of a new 
engineering building having 25,000-sq. 
ft. of floor space which is scheduled for 
completion in time for fall classes in 
1953. 

► North American Aviation, Inc., Los 
Angeles, has leased a new 134,000 sq. 
ft. building in East Los Angeles near 
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Laboratory Tests Prove Resistance Welding Aluminum Is Easier with . . . 


NEW G-E UP-DOWN SLOPE CONTROL 


WITHOUT SLOPE CONTROL 



ELECTRODE PICKUP ia nnllcc- 



WITH SLOPE CONTROL 



LONGER ELECTRODE LIFE with 
G-K coiitml. Above u.?ed on alu- 
minum 1700 times — no cleaning. 


HOW IT WORKS: This new G-E conlrol increases heat 
input gradually (Uu-Slope) to full-hcal, reducing tip 
pickup. After full- value lime has clupscil. heal is gradually 
ilecreased (Dowii-Slofie), reducing pnmsily and cracking. 
UNIFORM WELD STRENGTH is nblaiiicd only with C-E 
r'oiUrol because precision liming is used at point where 
Dr.wii-Slope Starts. 

For more information on Uie complete line of G-E 
resistance 'voiding control, roiilact your nearest G-E 
apparatus sales iiffice, Write Section 6‘15-.S7 for bulletins 
GEC-902 and GER-610 on Up-Dutva Slope Control. 

Your resistance welding machine manufacturer or his 
agent will be glad to help you 'vith resistance welding 
problems. Ceiieml Kleelrie (^nmprinv. Srhmeclady, iV, 5 . 



RESISTANCE WELDING CONTROL 


GENERAL 



ELECTRIC 








Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 

like working at North American. North 

Norfh American txtras — 

Salaries commensurate with ability and 
experience • Paid vacations • A grow- 
ing organization • Complete employee 
service program • Cost of living bo- 
nuses • Six paid holidays a year • Fin- 
est facilities and equipment • Excellent 
opportunities for advancement • Group 
insurance including family plan • Sick 
leave time off • Transportation and 
moving allowances • Employees Credit 
Union • Educational refund program 

* Low-cost group health (including 
family) and accident and life insurance 

• A company 24 years young. 

Wrtfe Today 

lion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 



NORTH AMERICAN 
AVIATION, INC. 


Dept. 10, OngirlMrine Puionael 
let Angalat International Airpa't 





TONS OF TENSION 



SIMMONDS 

AEROCESSORIES, INC. 

TAItVtOWN. NEW YOSK 




HERMETICALLY-SEALED 

LIMIT SWITCHES 
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CAB Accident Investigation Report 

Robin’s C-46 Was Flying Too Low 

T'he airline nmi tiie pilot were at fault 
in the crash of a Robin Airlines’ C-46 
near Whittier, Calif.. .Apr. IS, IQS:. 
with the death of all persons aboard— 

26 passengers and three crew, according 
to the Civil Aeronautics Board’s official 

The pilot is blamed for taking the 
plane below the minimum altitude for 
which he was cleared. Apparently he 
had brought the plane down to make a 
visual approach to Los Angeles Interna- 
tional Airport under the overcast which 
had developed- Weather conditions 
were satisfactory at Los Angeles for 
an II-S approach, for which the pilot 
had been cleared, the report s,ays, but 
they were not suitable for a visual ap- 
proach. 

Tlie command pilot on this flight, 

Capt. Lewis R. Powell, was sets'ing con- 
trary to a restriction placed on him by 
his medical certificate. He had suffered 
a severe heart attack on Mat. 30, 1951. 

Although he had recovered, according to 
his physician, CAA had limited his cer- 
tificate’ to check pilot duties. 

The report points out, however, that 
the certificate may be so folded as to 
conceal the limitations information. 

Tlic complete CAB report; 


nre accident 

At approximately 0J34 PST* Apr. 18, 
1952. a C-46 aircraft, N 8404C, crashed 
and burned neat Whittier. Calif., resulting 
in dcstractinn of the aircraft and death of 
all persons aboard— 26 passengers and three 
■mbeis. The aircraft was operated by 


time iiis-olved- For tliis purpose Res 
Capt. Trehcr had dcatlhe-aded lioiii Chi 
to Kansas City. 

Departure from Kansas City was delayed 

necessary to' replace the tight engine 
cooler which Isad developed a Ie;ik. T 
flight departed Kansas City on a VFR (vis 
fligist rules) flight plan at 1338, with Re- 
serve Capt. Treher occupying the left pilot 
scat and Copilot Waldron, the right. Capt- 
Powell occupied a seat in the main cabii 

Wichita, Kan-, at 1500, to cheek oil 
sumption, which was found to be nor 
and the flight departed at 1534 on an 
(in.strumeiit flight rules) flight plan, with 
Capt. 1 teller still flying the aircraft. Upon 
aniving In the vicinity of Tucnnicari, 
N. M„ a scvctc thunderstorm condition was 
encountered, wheteujion the flight turned 
eastward and landed at Amarillo. 1'cv„ at 
1814, Reserve Capt. Trehcr deplaned at 
tJiis point, and at 2102 the flight again pro- 
ceeded westward mi an II'R flight plan to 
Phoenix, .\riz., with Capt. Powell occupy- 
ing the left pilot scat and Copilot Waldron 
still occulting the right 

At 2234 the flight reported over Albuquer- 
que. N. M., and at this point changed from 
an IFR to a D\TR (defense visual flight 
rales) flight plan, estimating Phoenix at , 
0020. It arrived at I’lmcnix at 0030. Apr. 
18. deplaned three adult passertgets aird 
one infant, and departed there at 0143 
on a DVFR flight plan to cruise at 8,000 
feet. Green 5 oiiwav. to Riverside, Calif., 
Butliaiik, Calif., the dcstina- 


, Ine.,‘ 1 


recorded 
r, Inc-, of Carson City, 


HISTORY OF THE FLIGHT 
N 8404C departed New York, N. Y-, at 
1909, Apr. 16. as Trip 4I6W. After mal- 
ing a schedolcd stop at Chicago, III., it ar- 
rived at Kansas City, Mo., at 0208, Apr. 17. 
At till's point the flight was taken over by a 
new crew consisting of Capt. Lesvis R. 
Powell. Reserve Capt. John D. Treher, Co- 
pilot Charles K. Waldron, and Hostess 
Dolores A. Bradford. The flight time ce- 
quiceinent specified bv the Civil Air Regula- 
bons (Part 42,48) made it necessary to have 
a three-man flight crew between Kansas City 
and Burbank bceau.se of the expected Sight 


then 

At 0313 the flight requested and was fur- 
nished the Burbank and Los Angeles 0228 
weatiiei, which was as follows: Burbank 
closed, visibility i mi., and Los Angeles 
measured 700 overcast, visibility 21 with 
haicand smoke, tempeioturc 57*. dew po' ‘ 
54, wind southeast 1. altimeter 29.91. 
this time tlie flight advised it would file an 
IFR flight plan later. At 0317 the fliglil 
reported over Riverside Range Station at 
6,000 feet and requested an IFR approach 
to Los Angeles, estimating over Downey at 
0336. The Los -Angeles low-licqucncy radio 
range was nut in operation, which fact was 
known to the pilot. At 0323. ARTC (air 
rorite traffic control) gave the following 
clearance to the aircraft: "From present po- 
sition to Downey radio beacon cruise at 
least 500 on top-Dcseend VFR and cross 
Downey and maintain 3,000-Contact Los 
Angeles Approach Control over LaHahra— 
No delay expected.” The pilot repeated this 

The following information concerning the 
handling of this flight is takcu from the re- 
port of the Los -Angeles Airport Chief Traf- 
fic Controller: 

"At 0333P, N-04C called Los .Angeles 
Approach Control on 119,9 me. (very loud 



• EXPERIENCED FLIGHT TEST 
INSTRUMENTATION ENGINEERS 

• FLIGHT TEST ENGINEERS 

• FUGHT TEST ANALYSTS 

Dealing with 

• GUIDED MISSILES 

• AIRPLANE SYSTEMS 

• AUTOPILOTS 

The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and eleo 
Ironic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 

• SALARIES COMMENSURATE WITH 

TRAINING AND EXPERIENCE 

• EXCELLENT WORKING CONDITIONS 

• FINEST FACILITIES 
AND EQUIPMENT 


it'rile notv. 

Give complete resume o/ education, 
background and experience. 

NORTH AMERICAN 
AVIATION, INC. 

Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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Why the complete PET Superduty line 
offers you the right drill for YOUR {oh! 



PORTABLE ELECTRIC TOOLS, INC 







SERVICE 
GREATER VARIETY 
HIGHER QUALITY 


ALLMETAL 

STAINLESS STEEL 

"AN" 

BOLTS 





with fog and haze, at tlic time of the flight's 


sSisSiSSiS 

[he weather at Los Angeles Airport was re- 
• • • e been eelling 700 ft,, over- 







SIKORSKY"^ AIRCRAFT 




-/iMum,: 

Daily flights from Hawaii have now en« 
abled low-cost orchids to be as accessible 
to American women as their neighbor* 
hood florist. 


SHELL AVIATION FUEL 



SHELL OIL COMPANY 

100 BUSH srecn. san fkancisco «, California 
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mm'S SPARK PLUG CAPITAL 
HOSTS AVIATION'S IGNITION EXPERTS 











Supplying approximately 40% of the aircraft en^ne oils 
used by the large commercial airlines within the United States 
is a big order . . . but it's an order Sinclair fills, and points 
to, with pride. Over the past 17 years, Sinclair aircraft oils 
have down millions of miles in the engines of many 
airliners, providing vitally important protection against 
friction and heat. Why not entrust your vital lubrication 
needs to Sinclair aircraft engine oils? 


SINCLAIR REFINING COMPANY. AVIATION SALES, 600 FIFTH AVENUE, NEW YORK 20, N.Y. 


40 % of the Aircraft 

Oils used hy major 
airlines in the US. 
is su pplied hv 

SIMLAIi... 
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. . . and on the new Mainliner Convairs, too, it’s 
Pesco Pressurized Power and Controlled Flow! 


United Air Lines' new, trim, sleek Mainliner Convairs, 
designed to provide radically improved service on short 
and medium-range trips, embody the latest and finest 
developments in aircraft efficiency and dependability. 

To make certain that the two 2400 h. p. engines will 
never lack for fuel, Pesco motor-driven and engine- 
driven fuel pumps were specified to provide a constant 
flow of fuel, at 21 psi, regardless of the airplane’s 
altitude or attitude, 

Precision-made, time-tested Pesco fuel pumps are only 
one of several Pesco products, including main and 
emergency hydraulic pumps, propeller feathering pumps, 
and cabin supercharger pump, specified by United Airlines 
as standard equipment on their new fieet of Mainliner 
Convairs. For complete information on these or other 
products, write or call today. 



in Ihe nocelle of a new Mainliner Coevair, 



AnoTher Pesco product thot is standard equipment on the 
new Moinliner Corvoir is this ouxitlory hydrovlic pump, 
locoted in The nose wheel of Ihe plone, 
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difiiciilty. or tliat things wore other tliuii 
noniinl, und the flight appears to have been 
routine fioin the time it dcpaited .\maii11o 
until it reported over Riverside. 

In light of the now known facts concent, 
itig the captain’s physical condition, there 
has been much conjecture as to whether he 
sufiered .a heart attack in flight. 'I1ie Boaid 
heltcvcs that if this had oceurTCd, some in- 
dication would have been given in the radio 
eontacis. If tfic captain made the contacts, 
he apparently was all right; if they were 
made b>- the copilot and something had 
ha|ipened tir inca)racitatc the captain, it 
would seem very unlikely that no mention 
would Ire made of tlie sibiation. I1ie nor- 
malih of these contacts, five of which took 
place in the unc-minute jicriod preceding 
the accident, leads us to the conclusion that 
110 nnnsual condib'on existed in the cockpit. 
It should be noted, however, that both the 
captain and the copilot nuist have been 
badly fatigued at this stage of the flight. 
Kvidence shows that they arrived at the IGii. 
sas City Airport about 0200, Apt. 17, al- 
though the flight did not depatt until 
apptnvimalelv IH hours later because of 
mechanical difficulty. 

Copilot Waldron’s flight diitv time was 
contimions from the Kmc of de|airting 
Kanvis City unKl the accident, approvi- 
matcly 14 hours latct.’ Captain Powell dead- 
headed from Kansas City to Amarillo, svhete 
he look over as pilot in command. AI- 
though his actual flight duty Kmc totaled 
less than seven hours, more than 25 hours 
had elapsed between the time he and Wal. 
drmi arrived at tlic Kansas Citv Airport 
and the time of the accident, llie amount 
of rt-st thej- might liave had during the de- 
lay at Kansas City is not known; however, it 
is known that neiflicr left the airport during 
that |H.-riod. 

From the Kmc of departure fiooi Phoenix 
nnKI rcjinrKng over Riverside at 6,000 ft., 
tlie flight averaged approximately 200 mph. 
Had this average been maintained beyond 
Riverside the flight would have arris-ed in 
the vicinity of Ij Hahia at appmximalciv 
0529, five minutes before the accident oc- 
curred. A very nnlikelv reducKon in ground 
speed to 141 mph- would have been re- 
quired to bring the flight direct from River- 
side to the scene of the accident in the 
17-mimite interval between icporKug over 
Riverside and the Kme of llic accident. It, 
therefore, appears more logical to believe 
that the flight arrived in the La Habra area 
about 0529 and spent the next five minutes 
maneuvering in that area at a low alKtude. 
litis belief is further substanKated by state- 
ments of witnesses who saw and heard a low- 
flying aircraft in the area a few minutes be- 
fore the crash occuned. 

Since Ihe flight had been instructed bv 
ARTC to maintain 5,000 ft. uuKI passing 
Downey, its alKtude in the vicinity of La 
Habra (east of Downey) should not have 
been less than 5,000 ft. It is diffienU to 
explain the flight’s being so low- in this area, 
unless the pilot was attempKng to make a 
visual approach beneath the os-ercast, which. 
In our opinion, is most likely to have hap- 
pened. The layer of fog had moved inland 
to a ]K)inl approximately 5 mi. east of the 





GllEKIi AmCll.Al'T ALTEllS.ATOn LOAD HANK, above, is nscil to test Io.kI 
120/20.O. 4(K) cycle, llin-e ph.ise uhcriialtir-,. l.outls can lie lialancx'il or tnili.il- 
anced. reaistis e or reactise its leijoiied. Greer's elcetric.il test stamis seill clicck all 
^sterns— from 110 volt, single phase to 400 cs cle, ;3 phase. Iiolli A.C. anei D.G. 


Greer Testers (^heek Martin 404 

Like Ollier uirerafi hiiililers. Glenn L. Marlin i-niinl- 
oil Greer ueeiiras'y fur |irerision testing nps'ratioii.- 


Why tio so mnny lurctafl in.imif.ie. 
turers, so m.iny airlines, jtick Greer test 
m;icbioes tor cliecking crucial eompo- 
nciit-s':* Is it Greer acenraey I' Depeml.i- 
bilitv:-’ Ex|Hnieii«-’? It's uil ol these, ol 
course, aia! more. Greer points to an 
nne(|nallpil record for sersiie to die in- 
dustrs'; a reputation that guur.mtees 
complete satisfaction; u li.sl of cos- 
toiners reading like a "Who's Who" of 
the avi;ition svorld. 

Pioneers ia tesi ci|iiipment. Greet 
has more rccxnitls' .ironsed indostrs’- 
wide interest bv furthpriiig the -st.iii- 


dardi/atiou ttf test crjtiipmeiil. .A sttrdy 
of tlie Greer eatalog (yours for tlie 
askntg) will reveal ;i ri'in.irhable selec- 
tion ttf st.it tdard iinit.s for a great variety 
of testing jolts. Greer's staff of cixuliio 
ciigiiieers is etip.iblc of solving aiivout- 
nl-orditiaiy rerpiiremeiils. 





TEST EQUIPMENT 



GREEH POllTAHl.E llVlHiAL LlC TEST .ALACniXE, above, is shiwo testing 
tlie Martin 404 airlim-r. Tliis test mtichine provides hytiranlic Hiiid to '5400 psi 
pressore and at flow r,;les to 2i) gpm for cheeking hvtbiiulic system of modern 
aircraft on flight line. l‘lu>to«ru)>lis coiirtcaj of The Clenii I.. Slaiiin Comjtrmi/. 

Groer Hydriiulu s Inc. • 454 Eighteciilli ,Sl.. Hrooklyti 15. N. Y. 
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• ••on powerful turbofet engines like the J33 




Johns-Manville av?at“on mousTRY 




when Space is at a Premium and 
Performance is Essential . . . 


THESE RESISTORS DO THE TRICK! 



INTERNATIONAL RESISTANCE CO. 

Dept. F, 401 N. Broad S>ree>, Philadelphia 8, Pa. 

In Conoda. — InfernaHonal Resistance Co., Ltd., Toronto, licensee 


AVIONICS 



F.KCO R.\D.\R is operated bs- British technician whn anil accompany unit to U. S. 

ANDB to Try ‘Poor Man’s GCA’ 

British tievire iiia\ answer need for ropter tandinjr 
aid: uses single antenna radar with radio DF. 


By I’hitip Kla«e 

The .^ir Navigation Dcsclopmciit 
Board will take delivery this month of 
a new low-cost British ground-controlled 
approacli radar to esaluate its usefulness 
os an instrument landing dcs’icc for 
lielicopters. 

■Hie British GCA can be mounted in 
a small trailer and is designed to permit 
the direction of its “localizer" and the 
angle of its “glide-slope" approach 
paths to be quickly changed. This fea- 
ture makes the device particularly at- 
tracti\’c for military helicopters operating 
close to the front lines in combat areas. 

.Army, Marine Corps. Coast Guard, 
and civilian helicopter operators are es- 
pected to follow the .ANDB tests closely 
because of the pressing need for helicop- 
ter instrument landing aids. One ex- 
ample of the need; the starting date 
for the recently inaugurated airpoit-to- 
airport lielicopter mail service in the 
New York area had to he delayed be- 
cause of weather. 

► Poor Man’s GCA— .ANDB has pur- 
chased for SI 5.000 one of four proto- 
type equipments built bv E. K. Cole, 
Ltd. of England. This figure includes 
spate parts and the services of a British 
technician who will accompanv the 


equipment. Precision approach radars 
(PAR) now in use at major U. S. air- 
ports cost over $100,000 uninstalled. 
This explains why the Cole equipment 
is popularly called "poor man’s GCA." 
'I he Cole GC.A was originally designed 
for use at luw-dciisits' airports. 

Although ANDB hasn't yet desig- 
nated a test site for the new radar, selec- 
tion of a Marine or Armv base seems 
likely because of keen militaiv intere.st 
in the problem. 

► Less Complexity, More Work-E. K, 
Cole lias been able to slasli cost and 
complexity b\ ingeniously combining a 
single-antenna radar with a VUE radio 
direction finder. This eliminates tlie 
t«o radar antennas used in P.-AR and 
cuts radar circuit complexity, I'or ex- 
ample. the F.KCO radar uses less than 
50 vacinim tubes. The penalty, how- 
ever, is that the EKCO design places a 
heavier work load on the GC.A operator. 

lire direction finder antenna and 
radar antenna are mounted on a com- 
mon rotabic shaft and oriented so that 
the center of the radar beam (in azi- 
muth) corresponds to the null position 
of the Dh' antenna. When the operator 
rotates the antcnna.s until the direction 
finder is aligned on an approaching air- 
craft. the aircraft will also be centered 


(approxiniatelyl in azimuth in tlie radar 
beam, Tliis is the technique used to 
initially "acquire” the approaching air- 
plane. or helicopter, in azimuth. 

To complete the acquisition, ihe 
operator then manually tilts the radar 
antenna in elevation until he gets a 
maximum signal return (echo) on his 
radar scope. Once this is done, the .iji- 
proaching aiieraft is centered both in 
azimuth and desation in the radar hwun. 

► A-Scope Presentation— Tile EKCO set 
gives the operator an A-scope type of 
radar presentation. The target appears 
as a small vertical "'spike” whose hori 
zcnital (X-axis) displacement from the 
left is determined by the target's dis- 
tance from the antenna. A scale along 
the radar scope enables the operator to 
consert this X-axis displacement into 
distance in miles. 

Because the A-scope doesn't show the 
plane’s azimuth or elevation position (as 
in PAR scopes), another means must 
be provided to give the operator the 
needed talk-down information. 

► Indicating Liglits— As long as the ap- 
proaching plane is centered in the radar 
beam, the azimuth and elevation po- 
.sition of the radar antenna itself is an 
indication of the airplane’s azimuth and 
elevation position relative to the an- 
tenna, and in turn relative to the nm- 
«av, h’our electric switches (two for 
azimiitli antenna position and tsvo for 
elevation antenna position) operate in- 
dicating lights adjoining the radar scope 
to show whether the plane is on tlie 
proper approach path. 

If the airplane, and hence the radar 
antenna, is abos'e tlie selected approach 
path, tlie “fly down" switcli will be 
actuated and its indicating light will lie 
lit. The “fly up,” “fly left,” and “fly 
right” lights ate actuated similarly. If 
the plane is on tlie correct path, all 
lights arc dark. The GCA operator 
notes his indicating lights, and relays 
the information to the pilot over con- 
ventional A'HF communicatiim.s gear. 

■Die four switches can he relocated 
rclativclv easily if it is desired to sliift 
the approach direction or glide-slope 
anglc- 

► Keeping Plane Centered— A., the air- 
plane's azimuth or elevation position 
changes, the operator must re|)o,sition 
his radar antenna using the manual con- 
trols provided. (EKCO has experi- 
mented with foot pedals, handwheels, 
and bicycle-grip type controls.) Tlie 
operator must continuously [ockey the 
antenna position in botli azimutli and 
elevation to obtain the greatest return 
signal, as evidenced by maximum target 
spike height on the A-scope. -A P-AR 
operator, on the other hand, is not 
burdened with these duties. 

•ANDB wants to find out whctlicr 
these additional duties impose a serious 
handicap on the GC.A operator. During 
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tight quarters are no problem 


Torringlon Needle Bearings have smaller OD in 
relation to rated radial load capacity than any other 
type of anti-friction bearings. 

In many products, compact Needle Bearings allow 
reductions in sir-e and weight of housings and related 
assemblies. In others, they permit the use of larger, 
stronger shafts without increasing housing bores. 

Whatever your space problem, it will pay you to 
investigate the combination of high capacity and 
small OD offered by Torriiigton Needle Bearings. 
Our engineers will be glad to assist you. 

THE TORRINGTON COMPANY 

Torringlon, Conn. South Bend 21, Ind, 

District Offices and Distributors in Principai 
Cities of United Stales and Canada 


TORRINGTOI^^^^^EARINeS 

• Tapered Roller • Streiglit Roller • Ball • Needle Rollers 



leedle 


Spberical Roller 







of ALL the MKorltPs 



InteM'nation al A ii'tin es* 




AViATION PHOItVCTS 


The ESSO winged oval, symbol of Icader.hiii in aviation 
petrolcora service, is barked by more tlian 4S years of aviation 

It was an ESSO refinery lliut sitpplied the gasoline for 
Orville Wright's historic flight at Kitty Hawk, North Caro- 
lina on December 17, 1903. Since then. ESSO .\viation 
Products have played an ever-increasing l>art in the advance- 
ment of aviation. 

In 1914, the first aviation engine test unit, specifically de- 
signed to teat fuels and lubricants in full-scale aircraft en- 
gines, was inaugurated at the ESSO refinery in ISayway, N. J. 

Meeting the exacting requirements of modern air trans- 


portation. ESSO marketers were also the first to develop ana 
expanil the use of the Hydrant Refueling System. Today, 
even at such widely separated airports as Gander ^Canada) 
and Don Muang (Thailand), the ESSO winged oval guaran- 
tees safe, fast, dependable petroleum service to all aircraft. 
Around the clock, around the tvorid ESSO Aviation Prod- 
nets are available where you want them, w hen you need them. 



A GOOD SW\ TO FLY TO 


EKCO ladat muit track the aircraft. 
► Radar Higlilights-nic EKCO GCA 
is a Ion- power (10-kvv.) X-band (5-cm.l 
radar. .A/imuflt and election beam 
width is 3 deg. between lialf power 
points. Present PARs have a peak power 
of 55-dO kw., an azimutli beam width 
of about 0.8 deg., and an elevation beam 
u idth of about 0.5 deg. 

With its broader beams and lower 
jxmer, the ECKO GCA could not be 
ocpcctcd to give control as precise as 
I’.AR cvcir under optimimi conditions. 

The KKCO scope has two range 
sc.alcs; (1-5 miles and 0-15 miles. 

Bernard Collins, itiaintger of llic 
Sriiifhciiel (England) .Airport at which 
the KKCd equipment was tested in 
more than l.OOO GCA approaclies. will 
aecomp.inv the set to the U.S. 



Slidewire Pol 

A new tiny slidewire poteiitioinetcr 
capable of rotation through 3,600 deg. 
(10 revolutions) and with unlimited 
(zero increment) resolution li;is been 
announced by G. M. Giannini & Co. 
Called the "Spiralpot." the device is 
available in five standard resistance val- 
ues between 500 and 2,500 ohms for 
use in computers or sers'o systems. 
Giannini says the pot has "exceptional 
linearity,” will meet operating specs 
under lOG accelerations, and function at 
temperahtres of — 55C to 71C. The 
det iee weighs 4 oz. and is said to be 
capable of withstanding a million reso- 
lutions at 200 rpm. 

G. M. Giannini S' Co.. Ine., Pasa- 
dena. Calif. 

Static Converter 

A new static converter for airborne 
use can supply up to 400 ma. of 300-v. 
d.c. powa from a 115-v. 400-cycle 
source, its maker, Mercury Electronic 
Co., announces. Weighing 81 lb., the 
converter is designed to hold output 
voltage constant within one-third of one 
percent from zero to full load and for 
input voltage fluctuations of 105 to 125 
V., Mercury says. The unit will operate 
from —65 to 85C and its material and 
workmanship meet AN-E-19, according 
to the maker: Box 450. Red Bank. N. f. 
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KNOW 

HOW 


I Modem warfare demands top 
I flight engineering and scientific 

( KNOW HOW. Tliis is why the U.S. 
I Military Services have entrusted 

some of their most perplexing and 
top secret projects to Coleman 
Engineering Co. Now in its third 
year, Coleman numbers in its 
personnel some of the best known 
scientific and engineering brains in 
the field. Coleman may not know 
the answer to your engineering 
problem, but does know how to 
go about finding the answer. 



i FILTER CENTER 4^ 

1 "■* 

► Ttansistor Tetrodes— By adding an- 
other element to the conventional three- 
element junction-type transistor, Bell 
Laboratories has upped the transistor’s 
operating frequency by a factor of 10. 
The neu transistor tetrodes have been 
operated as sine wave oscillators at fre- 
quencies higher than 150 me.. L. G. 
Scliimpf of Bell Labs recently told an 
IRK audience in Nesv York. Tlie fourth 
element is connected to the transistor 
base op|)osite the existing base clement 
and is negatively biased to cause a cur- 
rent to flow between the two base ele- 
ments. This biasing current lowers the 
base resistance, cutting electron transit 
time and thus increasing the usable fre- 
quency range, 

► OF, Gets F-86D For Tests-USAF has 
loaned General Electric a North Ameri- 
can K-86D interceptor for fliglit tests at 
Edwards .AFB, Calif. It will be for 
"further development" of GE’s auto- 
matic engine control system that goes 
with the plane's J47-GE-17 engine, 

► Britain Tests Sperry ILS— Sperry’s 
earliest microwave ILS system (2.600 
mc.l is currently under test in England 
with results to date reported as very 
fai’crable. Later version, which operates 
at 5,000 me. has been evaluated bv 
USAF’s All-Weather Flying Division, 
but final report has not been made 

► Ruvthcoii Builds Avionics Lab-Rav- 
theon Nffg- Co. will build a new 52- 
million laboratory for avionics and radar 
gear on the edge of Hanscom Airfield in 
Bedford, Mass. Lab will have 21 spe- 
ciallv designed test bays for operating 
and checking Navy radar equipment. 

► Loaded W'itli Avionics— A new Royal 
Air Force airplane, unidentified as to 
tvpe, will have 25 different radio and 
radar sets on board, according to a re- 
cent announcement. The Air Ministry 
is reported to be spending more on 
avionics equipment todav than it did 
on aircraft prior to World War IT. 

► New Tcclinical Bulletins: 

• Regulated Voltage Supplies for the 
laborators’, available in 16 different 
models with a varictv of output voltages 
ranging from 3 to 1.200 v. arc described 
in new condensed brochure available 
from Kepco Laboratories. Inc. (131-38 
Sanford A\’c.: Flusliing 55, N. Y.l 

• Ceramic disc capacitors now avail- 

able in -to diffaent ti-pes instead of the 
original 15, are described in the new 
1952-53 Aerovox Catalog. Units are 
m’ailablc in single, two or three section 
bpes. fNc«' Bedford. Mass.l — PK 
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Fenwal heater control used on HUP Helicopter 



IHE VIBRAIION test K|iiipmenl, abnvc,_^^roducps t^ vihra- 

Fenwal Fire and Overheat deleetore, is conduced on all types 
of Fenwal Aircraft Controls and assures vibration proof per- 



fENWAL THERMOSWITCH UNITS are installed on the HUP’s 
Jnnitrol heater, shown here. These units help make possible 

sengers- Over and above their use in aircraft heaters they are 
also used as safety and control devices in many aircraft 
applications. 



THERMOSWITGH* 

SENSITIVE...i)ut oniy to heat 
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before oil hides operator when b>-pas5 ^ pTE R " 


Separator Spins Water Out of B-47 Air 


Stralos eenlrifiifjal unit, Elevelope«l for Boeing, is 
Elesigned to keep cabins fog-free in fast Elesceiits. 


B) George L. Clirisliall 

teiitrifugal air nioistutc sepanitur, 
first to be us^ in aircraft, is being man. 
iifactured by Stratos division oF Fair- 
child Engine & Airplane Corp. for 
Boeing Airplane Co.'s B-47 bombers. 

Development of the machine, con- 
ceived by R. E. Walker of Boeing, was 
Ircgiin as a pure research project at Boe- 
ing, since no such article was available 
on the market. Later the company 
asked Stratos to continue refinement 
.ind to produce the machine. 

► nigh Efficiency— Stratos engineers, 
who produced the machine at Boeing^s 
request, ate proud of its average em- 
cienev of 75% water removal (maxi- 
mum cfficienev of 85% has been ob- 
tained). They say these efficiencies are 
remarkably good in view of the weight, 
space and pressure drop restrictions 
imposed on the designers. 

Here are Stratos’ specs for theMS60-l 
separator (capable of handling 60 lb./ 


min. of ait); weight, 5.5 lb.: length. 
20 in.; maximum diameter, 7,5 hi.; 
inlet and outlet sizes. 4 iii.; pressure 
drop, approximately 4i in. Hg. 

► So 'I'hey May See— An ait moisture 
separator is almost a must in military 
jet aircraft. \\'hen a B-47 makes a 
rapid descent from high altitude where 
it has been chilled, the high moisture 
content at lower levels may suddenly 
condense and fog up the cockpit. Con- 
densation on icy windshields obscures 
view outside the cockpit. 

In some cases, pilots have reported 
fog so thick in the cockpit they couldn't 
read the instruments and were unable to 
tell the plane’s attitude, altitude or air- 
speed. Danger of such conditions is 
great; it is especially critical at losv alti- 
tudes when aircraft is coming in for a 
landing. 

Another very real problem: when air 
inlet to the cockpit suddenly spreads 
fog, pilots mai’ mistake the mriisture for 
smoke. Oxs'gcn masks, standard equip- 


incnt in jet aircraft, prevent pilots from 
sinclling difference between smoke and 
fog. In at least one instance a jet fighter 
pitot veiled to the tower that he was 
hailing out because his ship was on fire. 
Later it was ascertained that what he 
must have seen was fog, not smoke. The 
bailout occurred at 500 ft., and both 
pilot and plane were lost. 

The machine also removes »omc of 
the oil from air entering cockpit or 
cabin, if engine oil is present. ,\nd by 
keeping cockpit humidity low, less heat 
is required to defog the windshield. 

The Stratos separator may be in- 
stalled in anv position— vertical, hori- 
zontal or diagonal-witliout impairing 
its operational efficiency, its designers 

The separator has a disadvantage, ac- 
cording to J. M’eiler, Stratos senior re- 
search engineer— it reduces the efficiency 
of the aircraft's air cycle machine (re- 
frigeration system) by building up an 
average of 4i in. Ilgback pressure. 

► Engineering l!)etails— Here is what 
Stratos engineers did, in conformance 
with Boeing design requirements, to the 
Model .\F,fi0-2 air cycle machine for 
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tt'liidi tlic MS)C)U-1 scpjriitor was built 
as a coinpaiiion piece: 

When the air moisture separator was 
added to tlic 15-47’s air cooling circuitrs' 
(behvecn the disciiargt of the air cycle 
machine and the air inlet to the cock- 
pit) it became neeessarv to imiinhiin air 
cycle machine's discharge air at tem- 
peratures above freczing-because the 
separator n ill work only with water, not 
ice. So Str.itos modified its air cycle 


niiichiiic to include a therniostaticallv 
controlled anti-icing valve. A certain 
portion of the machine's intercooler air 
was ducted to the discliarge side of the 
machine’s turbine. 'ITie thermostat 
automatically controls the amount of 
bleed air to maintain a temperature of 
351' a: 2 deg. at entry to the moisture 
separator. 

■|1ic next step to gisc the cresv maxi- 
iiimn cooling was the installation of a 


bs-|iiss eliict iiieotporatmg ,i spring- 
loaded sal'c around the separator. 
^\'hell the pilot secs he is flying under 
.itmosplieric eoiulitions wliich are un- 
likely to produce sudden cabin fog, be 
c-an close the anti-icing val\-e and open 
the spring-lo.iclcd separator by-pass valve 
by flicking a switch- By-pass is also 
operated automatically bv a barometric 
switch wlicn the aircraft attains alti- 
tudes at wliHr lim .itinosphcric hii- 



AVIATION WEEK, be 



a wottls about alloy steel: 


or.. .THE ALTERNATE ALLOY 
that never interrupted production 


This could happen to you! A customer of ours was forced by resirictioos aod 
alloy shortages to switch from the Republic alloy steel he'd been using for years 
to one of the alternate alloys that he could get. He'd dreaded the problems of 
redesigning tools and dies, of revising heat-treating procedures, of heavy reject 
rates while the switch was being made. 

But these troubles never came! 

He called upon the Republic 3-Dimension Meullurgical Service ... the Republic 
Field Metallurgist, backed up by the Republic Mill and Laboratory Metallurgists. 
These three men worked with the customer's metallurgist and his production 
foreman. Together, they analyzed his requirements, recommended the best 
available alternate steel. workM out the way to form the steel and heat-treat it. 
The shift was made with almost no interruption, and never a headache. 

We maybe able to do the same job for you . . . and to back up our recommendation 
with one of the many fine alloys produced by Republic . . . world's largest 
producer of alloy and stainless steels. 


REPUBLIC STEEL CORPORATION 

Alloy Steel Division • Massillon, Ohio 



Other Republic Prodvcls include Cu^n and Stainless Steels— Sheets, Strip, Plotes, Pipe, Bars, Wire, Pig Iren, Bolts and Nuts, Tubing 







BA Aim: HAFT CO. 


DYKEM STEEL BLUE 


making dies and templates 

Simplf brush oa rlqht a1 lbs bsDchi rsady 
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S’l RA I OS MSfiO-1 .mit wcigiK 5.5 lb., can 
handle 60 Ib./min. of air. 



PLASTIC MODI’, L of MS20-1 moi«ii:e 
separatur slums uorking parts. 


iniclits' precludes exccssue fogging. 
Miixiiiuim cooling is obhiiiietl bcciuise 
wlicn anti-icing valve is closed, all air 
bled from flic jet engine goes to the 
cooling turbine. 

AA^icn spring-loaded vabe is open, 
the tnrbine-discbargc air by-irasses the 
separator, thus eliminating auv appreci- 
able pressure drop. Turbine efficicnev 

Thc spring-loaded valve .ilso permitv 
pilot to by-pass the separator when air- 
plane operates in dirty or dusty condi- 
tions which might plug the separator. 

► Inner Design— The air moisture sep- 
arator is composed of three major com- 
ponents- Described in order, from air 
inlet to air outlet, they are; 

• Fog agglomcrator. Conical piece of 
Orion fleece collects minute particles of 
water wliich would fog up the cabin. 
Tliej' build up in .size until difFcrcntial 
pressure dislodges them. 

• Rotating assembly has two parts, Tlie 
first, a vaned moisture centrifuge, slings 
large drO|)lct5 of water, released Iw tlic 
agglomcrator, against the outer nail of 
the separator. Second part, tlic sep- 
arator impeller, drives centrifuge in the 
|3ro|jcr direction. The moisture cen- 
trifuge and the driving tiitbhic are 
mounted on a common shaft. Tlies’ arc 
fabricated of sheet metal. 

• Drain housing. Water slung against 
tlic separator walls is collected in the 
drain housing, then piped overboard. 

Under supersaturated humidity con- 
ditions of 275 grains/lb. of entrained 
moisture, the machine retains its maxi- 
mum efficiency and separates approxi- 
mately 2 Ib./min. of water, for a nomi- 
nal design flow rating of 60 Ib./min. 
of air. 

► Easv Os’erhaul— Strains engineers ex- 
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Sound answer to 

Grew sealing 

PROJECT demanded a Crew Seat to meet rigid military speei- 
fleations and which could be subsequently modified to meet a 
wide variety of special requirements. Military Procurement 
insisted on adaptability, greater comfort, improved styling 
and a standardization of parts and sub-assembly details. 
WESER AiRCiNEERtNC WENT TO WORK...A Crew Seat was devel- 
oped to meet these requirements and with additional modifi- 
cations provided ten different applications. Built to USAF 
Specification 45009, a slight modification qualifies it for MIL- 
S-78S2. The basic seat has controlled 360° swivel positioning 
with stops in 45° incremenLs. Weighing 47 lbs, this pedestal 
type design has 5" of Vertical Adjustment with minimum 
height at low position .. . door track adjustment travel of 6”. 
AdapUbilily was the keynote permiiling these variations. 



WEBER AIRCRAFT CORPORATION 






HermelUally Sealed and Sealed 

AN, AF AND NAF APPROVED! Illustrated above are but a few of the 
complete line of Leaeh hermetically sealed and sealed control circuit 
relays for aircr^t, 

Here are four of many important reasons why major aircraft manis- 
factureis specify Leach relays; (1) to protect their product reputation, 

12) to reduce maintenance costs, (S) for lasting dependable mc- 
formance, and (4) because they’re built to exacting standards. 

More modem aircraft are equipped with Leach relays than any 
other make. 

for Better Confrels through Better Refoys — Specify teoch 




5P1S AVALON 80ULEVARD • lOS ANGELES 3, CAtIPORNtA 
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pect negligible maintenance for the air 
moisture separator— except for occa- 
sional replacement of the agglomerator 
—because the machine contains only 
one moving part, its light rotating as- 
sembly weighs only 0.7 lb., an;! its rotat- 
ing assembly turns at a relatively low 
speed-average is 4,000 rpm. 

► Early Problems- J. V. Smith, Stratos’ 
assistant to manager of customer rela- 
tions, cited these problems facing 
Stratos engineers wlien they undertook 
deselopmcnt of the air moisture sep- 

Accurate measurement of the mois- 
ture content in air is a tricky business. 
Stratos personnel worked up four inde- 
pendent methods of measuring sep- 
arator efficiency before deciding which 
was the most accurate and least sirs- 
ccptildc to human error. 

Stratos engineers found it difficult to 
scale the unit to different sizes, and 
much rescarcli was devoted to learning 
which dimensions were to be controlled. 
Stratos plans eventually to build a fam- 
ily of sep.irators to cover the complete 
range of its air cycle machinery. 

► Production Plans— Currently Stratos 
is in production on the MS60-1 sep- 

Modcl MS20 will be next (capacity 
of 20 Ib./min. of air), for fighter air- 
craft. Basic dimensions are: length, 
1?.6 in.: maximum diameter, 5 in.; inlet 
and outlet sizes, 2.5 in. The MS20 
should be available earlv next year. 

A third model. MS35. is contem- 
plated. This machine will be 17,5 in. 
long, have a maximum diameter of 7 
in., and inlet and outlet sizes of 3 in. 



tiLIP.PROOF FOOTING 

.K new type of rubber matting, perforated 
and eorrugated to insure servicing employes 
a sure footing on sUppery ^ing surfaces, is 
io use by Canadian Pacific Airlines. Manu- 
factured of corded rubber, the matting is 
7/16 in. thick and comes in rolls 24. 36 
and 48 in. wide. Traffic-Tred is made by 
American Mat Corp., 2213 Adams St., 
I'oledo. 
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DESIGN ADVANTAGES 


Fafnir DSRP Seriea Roller Bearings ore scientiiicaUy engineered for 
full (20° total) misalignment and high capacity, consistent with the 
oil important need for minimum weight and space. 

Design advantages include simple construction and fewer parts — 
ideally balanced for oscillatory service in aircraft control systems. 
Elimination of built-up members reduces inoccuracies and deflections 
in mounting — insures longer bearing life. 

The creation of this series is another example of the Fafnir "attitude 
and aptitude" ... a way of looking at bearing problems firom the air- 
craft designer's viewpoint, an aptitude for coming up with the right 
bearing to fit the need precisely. The Fafnir Bearing Company, 
New Britain, Connecticut. 




FAFNIR 


AIRCRAFT BEARINGS 




Mobile Units Speed 
Engine Testing 

Two new sdf-propclled mobile en- 
gine (cstiiig units that arc expected to 
save 3,800 iiiiui-hours a vear and cut 
down noise complaints have been de- 
\clopcd by Oakknd Aircraft Engine 
Scrs'ice and arc operating at Oakland. 
Calif., Municipal Airport. When a 
third unit, now under construction, is 
completed, the total eost will be S25,- 
000, considerably less than the minimum 
eost of a fixed cell. 

Assembled on cut-down surplir mili- 
tary buses, the units arc equipped with 


instrumentation for checking engine 
performance, carry their owni fuel load, 
and can be driven on the highway for 
work at any point accessible by ordinary 
vehicles. With quick-change fittings a 
complete engine change can be made in 
■ts minutes. Wheels could easily be re- 
placed hs' half or full tracks, for military 

Bv being able to move aw-ay from the 
congested area of an airport, the units 
can operate 2-t hours a das' w ithout dis- 
turbing workers by their noise. Tlic 
mobility of the unit also makes it possi- 
ble for engines to face into the wind at 
all times, a help to accurate testing. 

Tlic units are adaptable to various 
Ivpcs and sizes of engines and can be 


Narrow, ^ 
Floating 

5/16-24 and 3/8*24 

ANCMB NUI ' 
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dc'clopcd to absorb an\' horsepower 
available in the reciprocating engine 
field. At present, the firm is testing 
1.400- and 2,250-lip. engines that power 
nC-4 and DC-6 connncrcial airliners. 

Similar self-propelled units arc in 
sers'icc at Los .\ngclcs International 
.\ir|Hirt, where Western Air Lines irscs 
a converted .school Inis; and at Stapleton 
I'ield. Dcmer, Continental .Air Lines 
ii.es a pair of converted buses. 

Plessy Starter Fuel 
Burns Without Air 

.A turbine engine starter, coinpktelv 
independent of external power sources, 
will shortly he put into production bv 
lianiiltoii Standard division. United 
.Aircraft Corp. 

Built under license from the British 
Plessy Co.. Ltd., the starter is a new 
mono-propcilant liquid-fuel type, first 
of its kind to be niamifactured in this 
country, according to Ham Standard, 
'Hie manufacturer adds that Plessy was 
the first to dcs'clop a successful starter 
using liquid-fuel which burns and pro- 
duces energy without ait. 

Starter is operated by a single pii.sh- 
button which causes the fuel to be 
ignited cicctricallv. Combustion prod- 
ucts spin a .small turbine whose cnergv 
is transmitted to the engine tlirouglr 
redirction gearing. 

'Ilic unit is said to be casv to install, 
maintain and recharge. It is also light 
in weight. 

Cost per start is low and nuiniicr 
of starts is limited otili- by quantity 
of special fuel which is stored in the 



Pressure Switch 
Has Piston Element 

A new piston-type pressure switch, 
said by its maker to be an improvement 
over coiiveiitional bounlrm tube and 
diaphragm types, lias been developed 
for a variety of aircraft applications by 
Bobriek Nffg. Corp, 

The unit is being used fay Douglas 
Aircraft Co., in its Skvruy F4D-1. A2D 
Skyshark and F3D Skyknight. M.adc 
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THERE ARE 2 SIDES 


TO OUR BUSINESS 



SPARE PARTS-FACTORY NEW 


Everyone knows the part the Distributor plays in Industry. 
AIRWORK fills tills need with personafized SERVICE. How? 
By checking your order for accuracy, inserting superseding part 
numbers, completely accurate information on availability, 
immediate shipment from stock in most cases and continued follow- 
up of factory delivery dates. This service coupled with fine cooper- 
ation from our manufacturers has resulted in record sales, increasing 
each month. We distribute for 22 manufacturers. 

Are you buying from AIRWORK? 



OVERHAUL-EXCHANGE-SAIE 

Engines and occessories overhauled by AIRWORK Production lines ore 
selling new records (or dependability, extra performance and more 
economical operation. Pralt and Whilnoy Aircraft and Cenllnontol Motors 
Corporation opproved. 

Are you using AIRWORK? 



DISTRIBUTORS FOR PRATT & WHITNEY AIRCRAFT 


NEW YORK 


fl 


irwo 

[ORPORRTIOII 


rk 


millUlllE, nCUl JERSEV 


~M I 'A TwT 
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ARO OXYGEN REGULATORS 
Meet M Aircraft Requirements ! 


ARO Two-Stage Automatic Continuous-Flow 
Oxygen Regulators are predsion-made to 
provide better performance . . . simplified 
servicing. 

Ail models are variants of a basic regulator, 
Model 10409, and will give specified 
performance on inlet pressures of 50-2000 
p.s.i. These models cover all currently known 
installadoo requirements.- Models can 
be furnished with output performance 
according to Civil Aeronautics or Type A-11 
specificadon. 

ARO has modern facilides and years of know- 
how in producing high-precision aircraR 
products. Adequate facilities for servicing 
oxygen equipment are as close as your 
nearest phone. Write or call . . . The Aro 
Equipment Corporadoo, Bryan, Ohio. 




AIRCRAFT PRODUCTS 

m Pvmpf, Oxygin Raguloten, Air Qni Oxy«*n 
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of aluminum die casting and stainless 
steel, its sensitive operation through 
the 'Vide range of temperatures en- 
countered in military applications makes 
it suitable for warning systems, for uk 
in sequencing circuits, in interlocking 
controls and other cntical applications, 
Bobrick claims. The new switch is 
adaptable to medium- and high- 
pressure systems employing liydraulic 
fluids, water, air or gas, and corro- 
sive mediums, according to the manu- 
facturer. 

Gross weight '-arics from 14 to 16 
oz, but envelope size remains tlie same, 
the main spring within being the only- 
part tliat varies to permit operation in 
anv one of eight ranges from 125 to 
7.500 lb. 

The new pressure switch is infinitely 
adjust.-ibic within any single range. The 
switch has a low “on-off” differential 
pressure at all times and a "durable" 
calibration, maintaining settings under 
40G loads. 

Bobrick Mfg. Co., 1839 Blake Ave., 
Los Angeles 39. 


OFF THE LINE 


A paint that reportedly will resist re- 
moval by Skydrol, the Monsanto non- 
flammable hydraulic fluid, has been 
developed in Holland. To date, the 
fluid's paint removal ability has been 
a minor headache to airlines using 
Skydrol. A partial solution has been to 
u.se a du Font-developed nylon-base 
paint— but the cost is nigh. No price 
was quoted for the Dutch product, 
made by Sickens Co., Wannond, Hol- 

Douglas Aircraft Co. has authorized 
Cee-Bee Chemical Co. to use Douglas- 
developed resealing methods on DC-4 
integral fuel tanks. A Douglas technical 
representative will instruct Cee-Bee per- 
sonnel in the processes and techniques, 
using EC-801 material. Douglas says 
that it also has authorized Cee-Bee to 
incoroorate Douglas 'tank access door 
modifications, 

Zep Aero and Breathing Equipment 
Co. announces that it is the first airline 
oxygen equipment overhaul station to 
receive Civil Aeronautics Administra- 
tion approval. The Zep company's head- 
quarters are at Los Angeles Interna- 
tional Airport. 

Stratos’ mass flow valve CFT25-3D has 
set something of a record. Of the 2,500 
units built, not one has ever been re- 
turned for service, according to Stratos 
engineers. The valve is used in Lock- 
heed T-33 I'et trainers. Unit also func- 
tions as a mixing valve. 
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7 STOP! 

REFUEL WHERE 
PRICES ARE LOWEST! 



Swissair's new engine test building, 
completed after four years of planning 
and construction, incorporates two cells 
—one for testing reciprocating engines 
up to 5,000 lip. and tlie second for 
gas-turbine engines. Tests ate operated 
from a central control room, separated 
from the cells by triple-thick glass panes 
installed for observation. 

Here ate some highlights of the test 

tig; 

• Engines ate suspended on rubber- 
cushioned steel eablcs to stop vibra- 
tions from being transmitted to the 
building structure. 

• Three thick panes of glass, spaced 5 
in. apart, help keep noise in control 
room down, 

• Special instrument in the control 
room records the slightest trace of me- 


tallic particles in engine oil systems. 

• Ignition interlock prevents engines 
from being started until all conditions 
for safe operation of the engine have 
been satisfied. System also auto- 
matically shuts engine down in case 
conditions which might damage the 
engine arise. Typical examples are rising 
oil temperatures, low oil pressures and 
engine overspeed. 

'I'he Swissair structure, located at 
Klotcn Airport, Zurich, is 177 ft- long, 
66 ft. wide and 25 ft. high. It is 
thoroughly soundproofed and an effi- 
cient air conditioning system supplies 
275,000 cu, ft. of air to the control 
room every four min. 

Testing and sound proofing equip- 
ment were supplied and erected by two 
Hritish firms. 
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HYDaAULIC SERVICE 


assure 

leakproof sen 


Is finding thol PRP Fuel Resistant "O" Rings ore the best for 
Ipe of Aviotion or Jel Engine Fuels (either high or low aromatic con> 
.They retain their resiliency at low temperatures, do not shrink when 
I out and are the perfect answer to oil fuel seoling problems. 

P can olso furnish AN approved Compounds for use in Hydraulic 
h Synthetic Lubriconts, to oil Aeronoutical Materials Standards and 
n\"0" Rings for High Temperature Services. 

'^nd for your copy of our PRP Army-Navy Polder showing com- 
^ecinl^Ml^ Sizes and Compounds for all Military uses. Write today! 


PRP "O” RINGS USAF 934 SERIES 
Fuel Resistant— approved to MIL-P-53I5A 


recision Rubber Products 

CORP0PATION 
The "O” Ring Spetialists 
Dept. 2, Oakridge Drive, Dayton 7, Ohio 
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plus '■ 3 ™ 

GComMY_^^ 

with 

SMITH-MORRIS 

EXHAUST 

PIPES 



The old saying “A chain is no stronger than its 
weakest link" might easily be the axiom of aircraft 
design. No unit of the compound reciprocating engine 
U more significant for its efficient service than the 
lowly exhaust pipe. 

Smith-Morris is proud of its contribution to the 
success of the Wright Turbo-Cyclone "18”. In the 
field of high temperature sheet metal fabrication 
Smith-Morris quality assures dependable and trouble- 
free service. Our experience may offer a solution to 
your fabrication problem. 



NEW AVIATION 
PRODUCTS 



Switch Boot 

New high-pressure boot for rocket or 
aircraft switches covers standard toggle 
switches. Covet, designed to operate 
tlirough a temperature range from —80 
to 500F, includes silicone rubber 
chemically- bonded to a nut. It seals 
against the action of s;ilt water, acids and 

Automatic and Precision Mfg. Co., 
515 E. 91 St., Nesv York 28. 

Loop Improves ADF 

Higiiet accuracy and faster response 
are among the advantages claimed for 
new Ferro-Dynamic loop being pro- 
duced by Lear, Inc., for use witli radio 
navigation equipment in executive air- 
craft. Component is designed for op- 
eration with firm’s ADF-14 radio com- 
pass, and can be modified for use with 
ADF-12 Orienter. It has ferrite core 
loop with electrical quadrantal error 
correction. 

Learcal division. Lear. Inc.. 11916 
\V, Pico Blvd., Los Angeles 64. 



Obstruction Light 

Double obstruction light for place- 
ment at airports or along air routes 
comes from Great Britain's General 
Electric Co., Ltd. Two specially de- 
signed red prismatic glass domes give 
symmetric light distribution with max- 
imum intensity 10 deg. above hori- 
zontal, Body is silicon-aluminum al- 
loy casting. Lamps are 75 watts. 

General Electric Co., Ltd., Magnet 
House, Kiiigsway, London W. C. 2. 
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CHICAGO & SOUTHERN, UNITED, and CAPITAL AIRLINES 


USE SOUTH wm Himus m 



mobile aircraft air conditioner by Airtemp 
brings complete all-weather comfort to airliners 
with SiutA healers 



Complete on-the-ground, all-weather comfort 
for airline passengers is achieved by this new 
mobile air conditioner by the Airtemp Con- 
struction Corporation. 

Airtemp chose Stewart-Warner South Wind 
Heaters, acknowledged leaders in the field of 
aircraft heating, for dependable cold weather 
operation. The heater supplies up to 200,000 
BTU’s— more than ample, even for arctic opera- 


tion-direct to the plane’s own ventilation 
system. Stewart-Warner supplies the electric 
fuel pumps and instruments, as well. 

Already chosen by Chicago and Southern 
Air Lines, United Air Lines and Capital Air- 
lines, the unit Is finding ready acceptance by 
the industry for its dependability and ease of 
operation. Another example of South Wind 
leadership. 
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This occurale, rugged instrument was designed 
lor indusiriot and laboratory testing requiring 
numerous channels, each of which should hove 
clear definition for occurote reading. It will 
record up to 36 channels of separate data on 
paper or film 12 inches wide. Dimensions are: 
14'i" X 18" X 19K>" (including bose). Weight 
is 89 lbs, (including bose). For use in this 
oscillograph Midwestern offers a wide variety 
of precision galvanometers with undamped na- 
tural frequencies up to 3500 cps. Write for 
complete oscillograph ond galvanometer speci- 
ficotions, 


FEATURING . . . 

^ Two separote daylight.looding magazines for 
exposed and unexposed recording poper. 

9 Trace identification (beam interrupter type) 

^ Precision tuning-fork-controlled electronic timer. 
9 Groduated external viewing screen. 

9 Continuously-voriable poper speed. 

9 A wide selection of optional speciol components, 



MIDWESTERN GEOPHYSICAL LABORATORY 

3401 S. HARVARD TULSA, OKLAHOMA 



Pulley Guard Pin 

A new quick disconnect pulley guard 
|)in with National Aircraft Standards 
apprcnal docs away with use of cotter 
|)ins- Spring clip on pin depresses 
while it is being pushed through hole, 
then snaps out on shoulder of hole to 
lock pin against \ibration. 

A. A. Metal Products, Inc., 6200 S. 
Central A\c., Los Angeles 1. 



Plastic for Blower 

Plastic scrolls for avionic gear blower 
motors are said to resist breakage. They 
are made of Libby-Oweiis-Ford Glass 
Co.’s glass-reinforced aikyd molding 
compound for Elccfroflow Pumps, Inc.. 
Los Angeles. They serve as exhaust 
housings for the cooling pumps through 
temperatures from —55 to 125F. Scrolls 
are fabricated by Bridges Plastic Prod- 
ucts, Los Angeles. 

Clearance Training 

“Phonograph Records to Practice 
IFR Clearances” is a set of three 78-rpm. 
transcriptions designed to help pilots 
overcome the confusion of tangled air- 
port proccdures- 

This method provides realistic in- 
struction available anywhere at any 
time— not just during IFR weather— for 
the student pilot, niuket of the records 
claims. Old methods have been for the 
instructor to read hypothetical If'R 
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rantinenta! Motors ror ooration 

A ircraft Fn pine nivision 

MUSKEGON. MICHIGAN 


It is a tribute to the quality of 
Continental engines, as well as to the 
judgment of corporate and Individual 
owners of utility type planes, that an 
overwhelming majority of such planes 
in use today fly with dependable 
Continental Red Seal power. 

REMEM8ER, CONTINENTAL BACKS YOU WITH SERVICE 

WHEREVER YOU FLY 


clcariUiccs to his students, or to wait for 
bad weather to listen to airport control 
towers giving actual ll'R clearances. 

The records contain 25 transcriptions 
of actual clearances in many cities 
through the country. Tire instruction 
is said to conform to CAA-approved 
procedures. 

Hylan Aircraft Supply Co.. Dept. R., 
Ilylan .Airport, Ilcnricttii, \. V. 

Scraper Rings 

Scraper rings for piston piirts in air- 
craft components are being made to 
AN 62231 requirements by Gadgets, 
Inc. 

The rings are designed to remove iee, 
dirt, dust and other foreign matter, pre- 
senting excessisc wear of O rings and 
precision parts. I'hcy arc available in 
sizes from t to 13 in. inside diameter. 

Approved under Spec. MIL-S-5049, 
the scraper rings, called Super Seals, 
are said to exceed wear requirements bv 
300%. 

Gadgets, Inc., Dayton. Ohio. 


ALSO ON THE MARKET 


Hi-tension ignition cable for airborne 
and ground use is believed first to 
meet Bureau of Ordnance approval 
under Spec. M1I--C-3162 as Type 1 
Grade C, Class 2. Approval includes 
Grade A and is in addition to other 
certifications already received under tlic 
MIL spec for cable of this t\pc, a 5-mm. 
gage consisting of a stainless steel con- 
ductor covered with synthetic rubber 
insulation, a glass-reinforcing braid and 
over-all low temperature sheath. Cable 
is made by General Electric Co., Bridge- 
port, Conn. 

Product miscellany: New data sheet de- 
scribing best means of using tempera- 
ture-indicating liquid, Tempilaq, and 
sarious outside effects on this agent is 
available from Tempil Corp., 11 W.25 
St., New York. . . .Buyers guide on fire 
extinguishing equipment and acces- 
sories put out by Fyr-Fyter Co., Dayton, 
contains useful general information. . . . 
A drafting template to save time when 
drawing Hi-Shcar rivets may be ob- 
tained from Hi-Shear Rivet Tool Co., 
8924 Bellanca Ave., Los Angeles 45. 

A 14-nim. version of the SaSr B-57 
18-mm. resistor spark plug has been put 
on the market by the Salir Sales di\-.. 
U. S. Quarrv Tile Co. Labeled the 
B-70, the plug was designed for and is 
CAA-approved for Franklin engines, ac- 
cording to the manufacturer. The B-70 
is resistant to lead fouling and reduces 
radio interference. Safir s.ays. Comp.iny 
address: 217 4th St. N.E., Canton, 
Ohio. 
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Precision in Aviation Since 1914” 


THE STEEL PRODUCTS ENGUVEERING CO. ^ 


engineers and manufacturers • Springfield, Ohio 


it’s a matter of 

PRECISION ! 

The lift, the power, the drive . . . yes, the air-home heart . . . 
of the YH-21 Piasecki “work-hobse” Helicopter are delivered by the 
three transmissions shown here . . . the forward, mid and aft. 

For this kind of component fabrication, the best single manufac- 
turing asset is the pbecision for whieli Steel Products is famous! 
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INFORMATION 
on positions at 
NORTHROP 

Northrop Aircraft, Inc. is engaged 
in vitally impoitant projects in 

development, in addition to aircraft 
production. The program is 
diversified, interesting and long- 
range. Exceptional opportunities 
await qualified individuals. 
The most responsible positions 
will go to top-caliber engineers 
and scientists- However, a number 
of excellent positions exist for 
capable, but less experienced, 
engincei-s. Some examples of the 
types of positions now open are; 

BOUNDARY LAVER 
RESEARCH SCIENTISTS . . . 
ELECTRONIC PROJECT ENGINEERS... 
ELECTRONIC INSTRUMENTATION 

ENGINEERS... 


Qualified engineers and 
scientists who wish to locate per- 
manently in Southern California 
are invited to write tor further 
information regarding these 
interesting, long-range positions. 

Please include an outline of 
your experience and training. 
Allowance for travel expenses. 
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AIR TRANSPORT 


PNYA Predicts Mass Copter-Commuting 


Estimated Annual Helicopter Passengers 
New York Metropolitan Area 

Actocab Intercity Suburban Total 

1955 225,000 73,000 300,000 

1960 1,177,000 791,000 1,968,000 

1965 1,371,000 1.274.000 318,000 2,963,000 

1970 1.536.000 1,555,000 1.912,000 5,003,000 

1975 1,610.000 1.746,000 3,016.000 6.372.000 


Estimated Intercity Helicopter Ijetter Mail 
Both Directions— New York Area 


1955 . 
1960 . 
1965 . 
1970 . 
1975 . 


Estimatetl Helicopter Package Cargo 
Both Directions— New York Area 

Total AMumcd 

4lh-CIass Diversion 

Surface, lb. to Copter 

(millions) (millions) ( 

1955 230.44 0,5 

1960 239,17 1.0 

1965 247.92 1,5 

1970 256.70 2,0 

1975 263-90 2.5 


Lb. of 
Package 


• Annual traffic hy 1975 
may exceed 6 million. 

* Survey shows New York 
will need 6 heliports. 

Helicopters will be carrying more 
than 6 million passengers annually in 
and out of Manhattan by 1975, account- 
ing for more than half the airline traffic 
at Port of New York Authority’s three 
big terminals at Idlewild, La Guardia 
and Newark, Tliis great development 
of transport helicopter service is fore- 
cast in a special long-range survey 
ordered by Port of New York .Authority 
officials. 

Approximately 300.000 pas.sengets 
can be airlifted in 1955 hv copters in 
the metropolitan Nesv York area, the 
sun'Cy predicts, pror iding there is at 
least one heliport conveniently located 
to the Manhattan area. 

► Heliports— At least six licliports will 
be required in New York area; three in 
Manhattan (two in midtowm, one down- 
town), the others in Brooklyn, Newark 
and Staten Island- Another lieliport 
will be rcQuired atop tlic main Post 
Office building in Manhattan to take 
care of all-mail co|)ter service. It is 
estimated that landings and takeoffs 
from the six passenger heliports will 
ri.se from a total of 221 dailv in 1955 
to 81 3 daily by 1975. 

At tlic start of passenger-carrying 
service, operators will face direct oper- 
ating costs of approximately SO. 09 per 
available seat-mile, or about four times 
flic present los'el for fixed-wing carriers, 
because the copters basically will be 
modified military designs, I^ater. larger 
but still intermediate militarv tvpcs will 
permit lower costs in tlie $0.06-50.07 
pet available seat-mile range. 

In 1960-1965, specifically tailored 
commercial copters will bring available 
seat-mile costs down to S0-055-$0-06. 
Seat-mile easts wilt go down still fur- 
tlier with the advent of 30-40-passenger 
craft capable of operation at $0,045- 
50.05 if powered bv piston engines and 
possiblv $0,035 with turbine power. 

► Folding Rotor Blades— Basie design 
problems will include simplification to 
lower maintenance costs. For operation 
of restricted-area heliports, as those on 
rooftops, automaticallv folding rotor 
blades will be required. 

In order to insure competitive fare 
levels with shorthaul airlines, trains and 


buses, copter operators from the start 
will base to pioneer new operational 
techniques and service stanaards. the 
report points out. They will have to 
guard against too-ready acceptance of 
traditional fixed-wing aircraft methods. 
It is estimated in the study that a 
minimum of 15% can be Mved on 
copter operations over such shorthaul 
transportation as local service airlines 
without mucli sacrifice. 

Fare levels from 1955 to 1960 prob- 
ably will range from 12-13 cents per 
res’emie-mile, if the operators get mail 
pay and some government subsidy- This 
basic rate should go down to VO cents 
bv 1960 if copter services can maintain 
indirect costs at 3 cents per passenger- 
mile. In the following decade, fare 


might dcciinc to 6. 5-7.5 cents per pas- 
senger-mile. 

► Traffic Patterns— To capture the huge 
shorthaul traffic volume that awaits 
transport helicopter operators in the 
New York area— more tlian 25 million 
eople live within 1 30 mi. of Times, 
quare— highly specialized traffic pro- 
cedures will have to be developed tr\ 
maintain timetable performance. 

Defined areas will separate fixed- 
wing and rotary-wing traffic and the. 
hitter's pilots will utilize low-powered- 
visual omniranges and distance-meas- 
uring equipment, according to the 
study- ^ianhattan will be the terminal- 
point for most helicopter services. 

Tliis latter factor will encourage 
growtii of so-called aerocab (to-and- 
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Airfreight Needs and Problems 


Industry |cnccally finds basic need of: • Railway Express Agency 

• Specialised freight terminals. 

• Special plane-docking devices. 

• Pre-pallefing of loads for destinations. 

• Conveyors for light loads. 

• Specialiied vehicles for heavy loads. 

• Stronger plane decks. 

But they do not j-et agree how: 

• Passenger lines want combination 
freight terminals adjoining passenger 


• Klililary v 
Iat|er loads. 

won't work commercially. 

• All-cargo lines are in I 
pre-palleting. 


:-packing of even 
pre-pallcting 


minals. 

• All-cargo operators want separate 
freight terminals at airports— but airport 
managers can’t build until the users agree 
on specifications. 

• Flying Tiger wants lift-bed and fork-lift 
trucks. 

• Douglas Aircraft and others recom- 
mend docks. 

• Port of New York Authority recom- 
mends overhead and belt conveyors. 

• Freight forsvardcis "ant prc-palleting 


• rising Tiger Lin< 
table. 

• United likes them 


ts they jai 


• Whiting Corp. recommends its Li 
air dolly equipment. 

• Seabird wants bigger planes, s 
75,000 lb. payload. 

• Flying Tiger wants planes low to 
ground— truek-bed level. 

• Douglas Aircraft says freight planes 


Airfreight Handling Needs Cited 

Air cargo industry would like belter ground facilities, 
but airport operators say carriers must set up specs. 


friini-airport) service. At present more 
tlian half of all airline passengers using 
Idlewild-La Giiardia-Nesvark Airports 
start or end their trips in Manhattan. 
During 1952-1975 it is estimated that 
airline passengers at these airports will 
increase to approximately 14.8 million. 
By 1960, according to the study, ap- 
|)roximatelv 25% of the airline passen- 
gers who nomially would use taxicabs 
will shift to copter aerocabs and some 
10% of limousme users will use copters. 
At the start, passengers may have to pav 
fares possibly 70% higher than taxi- 
cab birifis. 

► Faster Commuting— Tire suburban 
services generally will be most attractive 
at the start to executives and other busi- 
nessmen willing to pay fares some five 
times the cost of train commutation for 
a considerable savings in travel time- 
Tliis travel time is expected to lengthen 
as more and more businesses continue 
the exodus from the tightly packed city 
area further out into neighboring com- 
munities. The survey expects that heli- 
copters will cut hv 50% travel time to 
Manhattan from within a 50-175-mi. 

Helicopters also will take on an im- 
posing portion of the local letter mail 
and package cargo business. In the 
30-175-mi. area surrounding Manhattan, 
copters will take on approximately 15% 
of tlic traffic carried bv surface trans- 
port by 1975. And it is predicted that 
by the same date copters will carry a 
volume of fourth-class mail equal to 
2.5% of that carried on the .surface. 

Indonesia Plans 
Airline Growth 

r.McGraw-Hill World News! 

Melbourne— High priority has been 
given to a five-year civil asiation pro- 
gram in Indonesia. Discussions arc un- 
dens jy between the Indonesian govern- 
ment and KLM Royal Dutch .\irlines 
covering the status of Caruda Indo- 
nesian Ainvavs with a view towards giv- 
ing the country a larger role in airline 
dcsclopmcnt. 

Greatest emphasis is to be placed on 
developing inter-island services and 
construction of new airports and bet- 
ter communications. 

Garuda carries approximately 26.000 
passengers monthly on its routes, which 
extend to Singapore and the Philip- 
pines. Some 50% of the carrier's 
revenue is derived from cargo. Em- 
ployment now is about 3,700. Its fleet 
is being expanded to 30 aircraft, 16 
Coiivairs and the remainder dc Havil- 
land Herons. 

Most of its planes are sent to Aus- 
tralia when thev need extensive over- 
haul or repairs, but there arc plans to 
build up donrcstic facilities. 


The air cargo industry last week 
got a few basic answers and a lot of 
disagreement on solutions to its basic 
cost problem— lack of specialized 
freight-handling facilities at airports. 

AU-cargo operators, combination 
passenger-cargo lines, freight forwarders, 
engineers, manufacturers and airport 
inainigcrs-all with ideas on what 
freight-handling facilities will end the 
jnesent inefficient hand-to-hand load- 
ing system— tried to find the anssvers 
at the fourth annual Society of Auto- 
motis'e Engineers Conference on Air 
Cargo in New York's Hotel Statler. 

TTiey argued relative merits of con- 
\evor belts, overhead monorails, mobile 
equipment and future plane designs 
like the low-slung Lockheed XC-1 30 
and the detachable-pod concept of the 
Fairchild XC-1 20. 

► Dock System-But the simplest and 
apparently most immediate solution was 
,1 dock svstem proposed by Douglas 
Aircraft Co.’s equipment engineer— 
II. O. Olson. Tlie dock would have 
adjustable tilt from terminal floor to 
plane deck, similar to but longer than 
a gangplank- Hinged at the terminal 
floor edge, the 90-ft. dock stretches 
straight out to the cargo door of the 
plane. It is wide enough to accommo- 
date a convesor extension and for ve- 
hicles to maneuver «ith big loads. 

Olson recommends that tne terminal 
end of the dock be about 110 in. high 
-slightly lower than the Stratofreighter 


C-97, but even with the C-124, Con- 
stellation. DC-G and DC-4 types, and 
slightly higher than the C-46 and Fair- 
child C-119. {Slopes would range 
from up two degrees for the Strato- 
treighter to down three degrees for 
C-46 and C-119.) 

On plane design, Olson points out 
that freight-plane deck levels vary now 
and probably always will. Furthermore, 
he said, neither the deck level nor the 
door location and size have anything 
to do with solving the basic problem: 
how to get cargo from terminal to 

Once you have the dock, Olson con- 
cludes, materials-liandling engineers 
can tailor the loading means to the 
loading problem-conveyors for lighter 
loads, vehicles for heavier items. 

The terminal with docks, supported 
by specific material-handling devices, 
should allow loading, at a rate of about 
1,000 lb. per minute. 

The major problem then becomes 
getting licasy equipment into the plane 
without damaging the floor. 

► Heavy LoaSs— Stronger floors and 
gentler loading devices were both reconv 
incnded— and probably will evolve. 

Conferees noted that Lockheed's ness' 
extruded magnesium floor on the 1049B 
and XC-1 30 seems a good investment. 
Flying Tiger Line has installed two 
such floors already on C-46s, with 
CAA approval of more than 400 lb. 
per sq. ft. Olson called for deselop- 
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TRANSPORTS 


More and move air lines and manufacturers arc 
depending on Stratos for pressurization and air cycle 
cooling equipment. The outstanding service given 
by Stratos cabiu superchargers and air cycle refrigeration 
units has led to adoption of Stratos units in military 
aircraft and in many transports, both, as original 
equipment and as replacement units. A complete Stratos 
system has been selected for the new Beech T-36A 
trainers being built by both Beech and Canadair. Con- 
.'tellations and Convair 240s used by leading American 
and foreign flag carriers fly with Stratos equipment. 
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inait of u loading vehicle with wide 
weight distribution. Other panel mem- 
bers noted that new lighhveight pallets 
now coming onto tlie market have 
greatly helped prevent floor damage. 

► Airport Managers— Tcnninals will be 
built wlicii operators decide on speci- 
fications. various airport representatives 

CA.\ airports eii|iiiccring chief 
Philip .\. Hahn led oil the discussion 
of freight tcnninals by pinpointing the 
essential problem; Ground-handling, 
not the terminal interior layout, he said 
is the ".squeaky wheel" of the aviation 
industry. He said an engineering sur- 
vey of a typical airfreight operation 
showed tlnit 85% of iu-transit time 
lor goods shipped from New York to 
Detroit was taken up by ground- 
handling and only 15% 'va's spent in 
the air. K\’cn on the New York-Los 
Angeles route, 67% of the airfreight’s 
time between shipper and receiver is 
spent on the ground. 

CAA economists forecast a threefold 
growtli of air cargo from last sear to 
1960, Hahn says. By 1955 enplaned 
cargo will hit 450,000 ton.s a vear and 
bv 1960 it will reach 850,000 tons. 
Ton-miles will reach 400 million in 
1955 and 700 million by 1960- 

► International Operator’s View— Sea- 
board & Wesleni sice president of 
operations Carl D. Brell presented a 
paper, "Trans-Atlantic .\irfrcight Devel- 
opment in Relation to Air Logistics.” 
He said TWA and Pan American’s 
trans-Atlantic passenger fleets "cannot 
be used to carry large items of freight 
. . , necessary to support a military force 
in the field” without extensive modifica- 
tion. Therefore, he said, "The value 
of the trans-.MIantic airfreight industry 
to our national defense ... is in direct 
proportion to the volume of long-range 
all-freight capacity it can immediately 
provide in an emergency to help meet 
the requirements of the military es- 
tablishment.” 

He cited the mobilization priority 
schedule of Military Air Transport 


Scrs'icc, «hich. Btcll states, "lias given 
first . . . preference to the DC-6.\ an 
all-freight aircraft; second priority to 
the long-range heavy cargo ^’pe DC-4; 
and third priority to the long-range 
light caigo type DC-4. Combination 
(passenger) aircraft follow.” Yet. he 
points out, shortage of commercial 
cargo planes among the airlines is such 
that the civil mobilization allocation 
of airliners for emergency MATS diitv 
is 40% DC-4s and only 5% DC-6.4s. 
New cargo planes on order are three 
DC-6 As by I’an .American and four 
1049B Super Constellations by Sea- 
board. Brell says Seaboard’s Super 
Connies, slated for early 1954 delivery, 
will hast capacity to haul IS tons per 
flight across the Atlantic. 

llieir economy will allow cutting air- 
freight prices to Europe, "which will 
make it possible for millions of pounds 
of additional traffic now moving on the 
surface to move by air.” Tliat increase 
will le.nd to buying more DC-6 and 
Super Constellation freighters, he said, 
blit wliat is really needw to "generate 
a constant How- of billions of pounds” 
is a still bi^cr and more economical 
plane. Tliis. he said should be a 75.- 
flOO-lb.-pavload plane with direct oper- 
ating cost of four cents a ton-mile. 

No)i.«Iir(l Rights to Skeds 

(AfcOraw-Hill World News) 

U. S. carriers have been given per- 
mission by the Canadian Transport 
Board to operate nonsked charter serv- 
ices between a number of U. S-- 
Canadian points covered in their 
scheduled services. 

Included among the carriers .arc: 
Pan American World Ainvays, Scattlc- 
W'hitchorse; Western Air Lines, Great 
Falls. Mont.-Lethbridge and Edmon- 
ton. Alta.; Northwest Airlines. Fargo. 
N- D.-Winnipeg; Northeast Airlines, 
Boston-Montreah Colonial Airlines, 
Washington, D. C.-Montreal-Ottawa, 
and American Airlines, New York- 
Toronto. 



BRITISH AIRLINERS TEST FIDO 


Three different types of Briti.sh transport 
aircraft line up on a mnway at Blackbushe 
Airport, Surrey, England, highlighted by 
the glare of biimiug gasoline used to dispel 
low lying mist (Fido). The test was to 
ascertain pilot and passenger reaction to 


Fido, used in World War II to raise air- 
pott ceilings sufficiently during inclement 
weather to penuit landings and takeoSs. 
Shown in photo (left to right) are a Vickers 
Viking, Airspeed Ambassador and an Avro 
York. 
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Aviation Safety 


Prop Reversal 

♦ Ham Slamlard refutes 
CAB crash findings. 


• Prop on DC-6 reversed 
on impact, report says. 


(Editor’s Note; For the purpose of lluo*- 
ing additional light on the highly important 
question of inadvertent propeller reversal, 
Aviation Week herewith presents an exclu- 
sive report on some technical studies of evi- 
dence considered, hut not accepted, by CAB 
in arriving at some recent findings, ’fhe re- 
porU mentioned are in the public files of 
CAB in Washington.) 


Did the No. 3 propeller of the Na- 
tional Airlines DC-6 which crashed 
at Elizabeth, N, J.. last Feb. 11 re- 
verse in flight? 

•Although Civil Aeronautics Board 
has issued a report finding that re- 
versal in flight was the principal cause 
of the accitfent (Aviation Week Oct. 
20, p. 68), this conclusion goes con- 
trary to a little-known technical re- 
port submitted to the Board by Hamil- 
ton Standard propeller engineers. 

Tire Hamilton Standard report, based 
on examination of pieces of the No. 3 
propeller recovered from the wreckage 
and simulated tests with identical pro- 
peller parts, states that "the only rea- 
sonable explanation accounting for all 
conditions is; that the propeller was 
in positive pitch position at the time 
No. 1 blade became fractured” (at the 
first impact of the plane with the roof 
of an apartment house into which it 
plunged). 

► Simulate Flight— The propeller parts 
report is supplemented by a fiiglit-test 
icport made at Hamilton Standard's 
request by United Air Lines pilots at San 
Franci.sco in a DC-6 in which the No. 
3 propeller was reversed in flight in an 
effort to simulate flight conditions of 


the Elizabctli accident. The flight-test 
report also is on file with the Board. 

A'et a third interesting technical re- 
port bearing on the question of re- 
versal was made by tlic National Bureau 
of Standards at CaB’s request. From 
the wording of CAB's accident findings, 
it is evident that the Bureau of Stand- 
ards report was used as a partial refuta- 
tion of conclusions by the Hamilton 
Standard engineers. 

Here is wTiat Tony Evans and R- P. 
Lambcck, Hamilton Standard engineers, 
reported: 

Examination showed No. 1 and 2 
liropcilcrs were in positive pitch, No. 
3 was in full reverse and No. 4 pro- 
peller was at liigh blade angle with in- 
dications it was in full feathered 
position at the time of impact. 

► Further Study Wananted— Unusual 
conditions in No. 3 propeller were 
considered to warrant further study; 

• Two impressions on a blade internal 
contactor switch plate, one light but 
definite, indicating the blade was in 
positive low pitch, and the other im- 
pression very severe, indicating full 
reverse pitch. None of the other switch 
plates snowed sucli marks. 

• Impressions on piston sleeve of No. 
3 propeller, caused by latching surface 
of the positive low pitch stop lever, and 
differing from normal wear macks. 

• Low pitch stop wedge of No. 3 pro- 
peller showed indications of being 
slightly cocked from its normal posi- 
tion and had a severe indentation on 
its surface. 

• Shank fracture of No. 1 blade of No. 
' propeller showed under examination 
tliat this had been caused by an im- 
pact load applied against the leading 
edge of the blade with blade at a posi- 
tive angle of about 30 deg. 

They conclude that the propeller was 
forced past the positive low pitch stop 
by impact (or repeated impacts) in- 
denting the piston sleeve and wedge, 

'Hien the propeller subsequentlv 
tumed to full reverse pitch, at whicfi 
point No. 2 and 3 blades became frac- 
tured. 

’Tliey cite recent flight-tests, presum- 
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Here's tie Wf IV NARCO 
SUPERHOMER 
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built, yet a miracle in electronic per* < 
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IW'hr 6W 

f b* aHtrrd 


LL rsCKtCEf A U 


narco. 


HIGH TEMPERATURE 

I SWITCH 



INSUUTED MOUNT 
FOR TWO WIRE 
INSTAIUTION 


DE-ICING SYSTEMS 
NEtT EXCHANGERS 
HEATERS 


CONTROL PRODUCTS -INC 



to HIGHEST AIRLINE 
STANDARDS for EXECUTIVE 
anil AIRLINE AIRCRAFT 

DC-4, DC-3, IDDESTIR, BEECIClUFT 

AND At-L TYPES AIRCRAFT 

compfeTe FACILITIES for ALL 
TYPES AIRCRAFT 

.COtWlW'®** 



NEvada 6-4504 
L. 8. 40-3869 


ably the United .Airlines DC-() tests, 
sliowing that at an 8J, 500-lb. gross 
load, with METO power on Nos. 1 and 
2 engines, No. 3 windmilling and No. 
4 feathered, negative rates of climb 
are obtained at any speed with 20 deg. 
flaps, and at airspeeds bclo'v 140 mph- 
even with flaps retracted. 

A test stand nin to determine loads 
necessiry to cause impressions such as 
were found on the sleeve showed light 
impressions at 60,000 lb. and deep im- 
pressions at 80,000 lb- No impressions 
were obtained at a loading of 49.800 Ib- 
when the blades were actuated toward 
reverse, although 46,000 lb. was found 
to be the maximum load in flight, with 
overspeed of c-ngine, maximum oil 
pressure and abnormal pressure surge. 

Lambcck and Evans conclude that 
there is no hnown manner in which 
No. 1 blade could have been loaded 
to produce such a fracture in the 
course of the crash if the propeller had 
been in reverse pitch, and the switch 
plate marks appear to be more than 
a coincidence with the way the blade 
was fractured. However, it was not 
possible to determine from the exam- 
ination whether the switch plate mark 
was caused by impact or by wear. 

► Bureau of Standards— Tlie BurcaiB of 
Standards report significantly found 
that copper from the coating on the 
piston sleeve was imbedded in three 
places in the “burr" formed on the 
sleeve with the steel. The manner in 
which the copper was imbedded and 
direction of flow lines indicated a 
number of blows had formed the burr, 
the bureau’s metallurgists conchided. 
This conclusion is used by the CAB 
in its report in refutation of the pro- 
peller engineers’ findings. 

You will remetnber that the en- 
gineers had said the propeller was forced 
past its positive low pEtch stop by im- 
pact. Could it have been a series of 
impacts in rapid succession that would 
produce such a pattern of layers in the 
bun on the piston sleeve? 

Tlie bureau also examined No. 3 
blade of No. 3 propeller, and estab- 
lished that the main direction of tear- 
ing in the fractures in the trailing edge 
of the blade appears to be from the 
camber to the face side of the blade 
(indicating it was in reverse at the 
time of fracture). But CAB asked for 
no examination of No. 1 blade, so 
presumably the conclusion that it tvas 
in positive low pilch at the time of 
fracture is uncontested. 

The propeller engineers’ report, the 
flight report and the Bureau of Stand- 
ards report were all available to the 
C.4B at the time it prepared its find- 
ings. In the absence of another posi- 
tive alternate explanation of the crash, 
the examiners considered the reversal- 
in-flight pros and cons and decided 
upon their findings.— A. McS. 


AVIATION 


er «, 1952 


SHORTLINES 


► .•\mcricaii Society of Travel Agents 
Eirges members to study the new 7% 
commission recommended by lAT’.A. "It 
is premature to pass comment now, 
.-VSf'A savs, but cut on first-class rate 
from 71 to 7% is "regrettable,’’ Ob- 
.servers believe ASTA is really satisfied 
in the overall rate but docs not want 
to stir 1.\T.4 tlioiights of further cuts 
later. 

^ BranifE Intcmatioiial .Airways starts 
O.ilias-Chicago DC-4 cargo operation 
Dee. 1 5, increasing its “capacity tor 
heavy shipments by 300%.’’ . . . Com- 
pam revenue passenger-miles the first 
threv quarters gained 21% over a year 
ago. 

► British Overseas Airways freight vol- 
Eitne on tlie North Atlantic last siunmer 
gained 6% over the same period a year 
ago. to 550 Ions. 

► Civil .Aeronautics Board has rejected 
United’s suggestion that the CAB gen- 
eral fates investigation concentrate on 
the relationshi|j between standard and 
er«cli fares. 


► Las Vegas service to and from Los 
•Angeles by I'WA and United on tlieir 
through flights should be permitted 
from now on, CAB examiner W. ). 
Madden rcconiinends. Westcni now 
lias exclusii'c rights to this local traflic. 

► KLM Royal Dutch Airlines has 
started a combination standard and 
coach service Montrcal-Curacao. Coach 
rate: S15S, 

► Northwest Airlines’ October load fac- 
tor was 63%, compared witli 71% a 
year ago. . , . Company has started non- 
stop Chicago-Scattle coach service with 
75-passeiigcr Stratocruisers, . . , NM’.A 
cannot commit itself to move its oper- 
ating and overhaul base to Seattle for 
some months, due to financial consider- 
ations. Improving outlook appears 
favorable toward the move, but North- 
west needs capital to buy new four- 
engine planes, too. 

► Philippine Air Lines has Mexican ap- 
prosal of nonstop service San Francisco 
Klcxico City and plans to use DC-6Bs. 
No other airline serves this route 
directly, because of the six-year Mexico- 
U. S. impasse. 

► Robin .Airlines, which did business 
iil.so as North Continent, has had its 


operating certificate revoked b\ CAB 
for flagrant safety violatioirs the List 
two years— including conditions leading 
up to two major eraslics. 

► ’I'raiis World Airlines domestic scat- 
miles scheduled for December at eight 
million a day arc 40% above the rate 
a year ago. 

► \\’cstcTii .Air Lines has started con- 
struction on a S250.000 hangar at 
Seattlc-’I'acoma. . . . Company is start- 
ing with Coiivair service on its new 
Twin Citics-California roiilc. but plans 
one-stop DC-6B service next year. 
’nWA and United have filed strong 
petitions for C.AB reconsideration of the 
new route grant. . . . W'estern is con- 
verting its Convair 240 engines to 
CB-16 hpe, at a cost of S175.000. Ilris 
will increase pavlaid and standardize 
maintenance with the DC-613. 

► Wi^ins Airways, slated for abolish- 
ment Dee. 31 b’v a thrcc-to-two vote 
of C.AB, has asked reconsideration on 
grounds that C.AB’s own pessimistic 
traflic estimates can be made to show 
onK' a half-subsidy operation if routes 
are streamlined. Empire. Frontier, Wis- 
consin-Central and Trans-Tcx.is were 
renewed with rates higher than that. 
M’iggins sass. 


Where to Buy 

PRODUCTS - SERVICES*^ 
i ACCESSORIES 

1 Searchlight Section 

1 ‘“'i;;,:'.": "opportunTties". 

> Non-Gran 

• cut rejects— 

• boost output . . . 

for others, they can do so for you- 
Foi detatli request booklet. 
American Non-Gran Bron» Co., 
Berwyn. Pa. 

Ifi 

DISTRICT 

•••MANAGER 

• • 

V For a young man In his 30's who bos both coUege Engineering D 

# Qulalanding career opporlunlly os Dlsrilcl Manager represenling # 

Link in technical and contractual mctteri with Air Materiel Com. 

^ knowledge of air Irolnlng problems and lop all of Iheae atfrihulea a 

wlih an ogrooable porsonoUly. 

^ oble or are soon to be released from mUftary service, write fuU ^ 

n "i 

• * • 
I LINK AVIATION, INC. 1 

• BINGHAMTON, N. Y. « 

When you're in need of some prod- 
uct or service to speed ond improve 
operation, or save money, you may 
find it here — in the 

Where To Buy Section. 
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SEARCHLIGHT SECTION 


Engineers 


OTHER TECHNICAL PERSONNEL 


7lee4e4 


DALLAS. TEXAS 


AERODYNAMICS 
POWER PLANT 
ELECTRONICS 
STRESS ANALYSTS 
SERVO MECHANISMS 
STRUCTURES 


CONTROLS 
WEIGHT CONTROL 
LIAISON 
MECHANICAL 
MATERIAL PROCESS 
LOFTSMEN 


HOUSING AVAILABLB ■ TKAINING fACILITIeS - KNSION PLAN 
PAID VACATION S HOUDAYS ■ GPOUP INSUSANCl 
IXCCLUNT WORKING CONDITIONS 




-- 

AN INVITATION 

LM 

TO YOU TO GO 

\ 

PLACES WITH 



Fairchild 

Earl E. Morton, OiifY 
of Aerodynamics. Has 

opporlunilies for udvzncenieni, 
and a liifh starling salary await 
you at FAIRCHILD. We have open- 
ings right now for qualified en- 

rebponsiblc for engi. 

phases of aircraft nianulaclur- 
ing. 

Paid vacations, liberal health 

S-day, 40-hour week as a base. 
Premium is paid when longer 


H tKClHE UD SiaPUHt C0>t0UI»N 

HACFRSTOWN, M 

eriANP 


BE A UNITED 


PILOT 



’’'^For 1953 Training Classed 



QUALIFICATIONS: 

Age: 21 to 30 
Height: 5'6" to 5'3" 

Vision: 20/20 without correction 
Education: High School groduote 
Citizenship: Must be U. S. citizen 

CAA cominerciol Ircenie and iirit con- 


UNITED AIR LINES 



ENGINEERS 

DESIGNERS 

Opportunity in on established 
and growing company 

Engineering & Research Divisinn 
OF 

ALL AMERICAN AIRWAYS, 





CO-PILOT MECHANIC 

S30 W Y 
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SEARCHLIGHT SECTION 


RESEARCH 

AND 

DEVELOPMENT 


forge the KEY to America's future in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 

The continued and steady growth of established research ond development projects 
presents a number of unusual opportunities for outstanding and experienced men. 

SCIENTISTS ENGINEERS DESIGNERS 

Positions are available in our orgonizotion for qualified personnel in the following 
fields; 


* Electrical Systems 

* Circuit Analysis 

* Analog Computers 

* Servomechanisms 

* Test Equipment 


* Structures * Stress Analysis 

* Aerodynamics • Flight Test 

* Applied Mathematics ■ Missile Design 

* Electronics * Dynamics 

* Physics • Microwaves 


Openings also exist for welding engineers, civil engineers, and mechanical engi- 
neers with experience in melols fabrication; and for personnel with obility and 
experience in technical editing, art, and motion pictures. 


Positions ore ovailable at severol levels, and inquiries ore also invited from recent 
graduates, Salaries are based on education, ability, and experience. Liberal salary, 
vacation, insuronce, and retirement plans ore yours if you qualify. 

^ If YOU are interested in o secure future, write, giving full deloils, to 

Mr. C. G. Jones, Solory Personnel Deportment. 



GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio 
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* DIGITAL COMPUTER * 

* ANALYSTS * 

★ ★ ★ ★ ★ 


RESEARCH DEPARTMENT 

UNITED AIRCRAFT CORPORATION 

400 SOUTH MAIN STREET 
EAST HARTFORD 8, CONN. 


ENGINEERS! 

New Aircraft Proj 

RYAN 




la IS Dir>cto> oi 


RYAN 




SALES n 


MECHANICS 








Don't forget the 


AIRCRAFT 


COMPANY 

leen St. Pottstown, Po. 



TEST PILOT 

exper?mentiftis7pUot^foJ the*flfght testing of high ^rform- 
ance fighter aircraft. Duties include carrying out all phases of 


>f*the'u."s^Navy or U. S. 


1 Vo^rna;'tngLeting^r"ainrn^ d«\rS' ' 


ion!"chancrVought 


Chance Vought 
Aircraft 


DIVISION OF UNITED AIRCRAFT CORPORATION 


SEARCHLIGHT SECTION 



INSTRUMENTS 

Authorized Factory Sales 
and Service 


' Eclipse— Pioneer 
' Kollsman 

U. S. Gauge 

C.A.A. Approved Repair Slation 
#3564 

Coniroctors to U. S. Air Force 


IMMEDIATE DELIVERY 

CALL • WIRC • WRITS 

INSTRUMENT ASSOCIATES 

Telephone: Great Neck 4*1147 


BEAUTIFUL EXECUTIVE LSDESTAR 

Model IS-56 C.A.A. #N24A 
8,000 hour overhaul — New Wright RI820- 
7ZA Engines — 24 volt oystem — Dual 
Instrument Fonel — Complete Radio with 
Omni — Distinctly Toiloreti Interior, 


L. B. S. Aircraft Corporation 

Miami Internationol Airport 
Miami, Florida Phone: 64*0611 


GRUMMAN MALLARD 

SERIAL J 55 
Total Time 650 hours 
Custom Interior 

Licensed to Nov. 3, 1953 
RADIO 

ARC T|pc 17 Tronsmitter (VHP) 

ARC/R2a Low Frequency Recejver (ronge) 
ftendiv^XRN*7 ADF^ 




A. P. Stehle or W. F. Bacon 
Care John W. Galbreath & Co. 

42 East Gay Street, Columbus, Ohio 


DOUGLAS PARTS 




four Inquiries to 
Advertisers Will 
Have Special Value . . 


— for you — the advertieer 
— and the publisher, if 
you mention this publica- 
tion. Advertisers value 
highly this evidence of 
the publication you read. 
Satisfied advertisers en- 
able the publisher to ee- 
cure more advertisers and 
— more advertisers mean 
more information on 
more products or better 
service — more value — to 
YOU. 
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SEARCHLIGHT SECTION 


WHAT DO YOU NEED? 

Buy from one of America's largest stocks of 

UNUSED AIRCRAFT PARTS 


'AIRCRAFT ENGINES' 

WRIGHT 


1500 COMPLETE UNITS 
OXYGEN BREATHING 
EQUIPMENT 

For high oltitude Hying — new surplus^ 
cornplete, ready for use. Monufoctured lor 
U. S. Nary. Arailable lor inspection. 
Priced ot a froction of original cost. 


t RI82e-52 Lev total time since nev 


Duontity 

4 R1 820*40 Low tatol time cinee new 
4 RI820-42 NTSN 


PRATT i WHITNfY 


750 OXYGEN and CO. CYLINDERS 

Verlouc Slue s Shatter Proof 






MISCELLANEOUS COMPONENTS 



43 PIECES 


ENGINE QUICK CHANGE UNITS Appircoble to GRUM- 
MAN FM-I AIRCRAFT. COMPLETE with ACCESSORIES 


2000 OIL COOLER 
ASSEMBLIES W/VALVES 




18 PIECES ENGINE QUICK 
CHANGE UNITS APPLICA- 
BLE TO CONSOLIDATED 
VULTEE B24D 



CARBURBTORSt 
MAGNETOS.' 
SPARK PLUGS/ 


et W5^i« 
185,000 


Bendls Seintllle 


Soerk Plus (Aero) 


SPECIAL GROUP/ 

, 328* PDISKlO Stromberg iriieelion 

836 PRda.At Suemhers eerWreiot 


Wo own ond offer all ports listed — plus many thou- cnTc pATAf nn Please moke your reqoest 

sonds more — stocked in our Baltimore worehouse. Write for TVitb Uftl/lLUU on your company letterheod. 


COMMERCIAL SURPLUS SALES CO. 
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WHAT'S NEW 


COCKPIT 
VIEWPOINT A 



By Capt. R. C. Rob^oi 


Seat Reduction — Only Part of the Story 

United Air Lines' recent press release on tlie aircoacli safet)' findings of 
ComeH’s Crash Injure Research has, to put it niildlv, set the industry on 
its ear- Since both Cornell and UAL are held in bigh regard, and cer- 
tainly aircoach safety is an important consideration, this announcement 
deser\es attention. 

It may prove to be damaging-even to United, to tell John Q- Public 
that anytime he sees 79 other persons on board he can figure he’s had it. 
That is quite a statement. 

► The Numbers Game— If one figures only on a "per exit” basis (which 
the press release implies is the deciding factor) then Pan American's 82- 
passenger DC-6B is a lot safer than United's 54-passcngct DC-4. T.xit- 
wisc those planes, according to my information, seat respectively 7 and 11 
people per exit. But numbers alone do not tell the stors’. 

It is impossible, of course, to argue with the thesis that fewer people 
can be evacuated in less time. But putting 80 penons on an airplane 
does not in itself produce a dangerous flight, and only in a sery special 
type of accident docs ci’acuation become a factor. For instance, a National 
DC-4 burned at Philadelphia two vears ago and only 19 out of 33 
passengers got out. Tlie overriding factors in this case were the antics of 
the airport fire department and passenger lis stcria. Had outside help been 
available sooner and if the passengers had followed instructions a different 
store might have been told. 

► License Attc-ndants?— Tlie matter of cabin attendants is one which always 
seems to he conveniently ignored. Part of the aircoach ritual is “give ’em 
as little as possiblc"-luxurics that is-and this includes using but one crew 
member in the cabin. (Tut fair nuiitlcn versus 80 people— or even 50— 
seems prcfti- far out of line for safets', Fvacuation under these conditions 
certainW would pose problems. F.vcn for norma! operations— in turbu- 
lence, for instance— a ratio of 1 to 40 or thereabouts should be the 

,\long with an increase in help, the training of cabin attendants plays 
,1 vital part in evacuation. 'Thank goodness it isn't general practice, but 
.some airlines occasionallv use other cmpins-cs, from the ticket counter, 
etc., when pinched for a regular flight crew mcniher. Obviously, this 
jxrson is nothing more than dead weight when an emergency arises. 

Perhaps there should be a licensing procedure complete with curriculum 
and examinatinns for cabin crew members. After all, everyone else con- 
nected with aiqilancs must pass requirciiicnts in order to maintain safety 
standards. 

► Extend Safety Measures-Now it may be that United feels tliat they 
cannot unload more than 50 or so passengers with their evacuation 
methods. Tliis is perfectly OK and thes’ are entitled to scat reduction 
on that basis. It is to be presumed that (illR also made recommendations 
on hott' evacuation can be speeded up. It would be a blessing to asiation 
if United were now to take the lead, follow such recommendations and 
revise their aircraft in accordance with the crashworthy specifications 
w hich Cornell has long championed. 

If one chose the riglit statistics, it probably could be shown that the 
onlv flights fit for liumans were guided missile cargo o|3crations. Bnt 
since the airpianc-and the coaeh-scem to be here to stay. I recommend 
further studies concerning cabin attendants and their training, emergency 
equipment, craslnvorthv airplanes and, above all. accident prevention. The 
conclusion that scat reduction is the only rccoiir.se does not seem to he 
entirely correct. 


Telling the Market 

Operating Costs of a Light Aircraft 
Fleet is a detailed case study of 46 
aircraft weighing under 3,200 lb. gross 
weight with engines from 65-220 hp. 
Tlie studv was made by the Unh-ersity 
of Illinois during the period Feb. 1, 
1949-Feb. 1. 1952 in an effort to re- 
coup the cost of operating these planes, 
used for faculN and staff charter service. 
Tlie methods used in determining the 
costs and results should he of interest 
to lightplanc operators. 

Aircraft quality solenoids purposes, 
uses and design and PSP production 
models arc covered in catalog available 
from PSP F.ngineering Co.. 8420 Otis 
St., South Gate, Calif. 

Product features and performance 
data on small high-speed motors, sub- 
mersible fuel boosters, refueling pump 
motors and specially designed actuators 
arc covered in Technical Bulletin 1351 
issued bv Jack & llcintz, Inc., Cleve- 
land 1. Ohio. 

History of the Helicopter, from da 
Vinci to the present, is outlined in a 
l^ram. sound motion picture of 25- 
min. duration available tor viewing by 
civic, social and school groups by Shell 
Oil Co. For reservations, write Shell 
Film l.ibrarv, 50 W, 50th St., N. Y. 
20, N. Y. or 100 Bush St„ San Fran- 
cisco. Calif. 

New Addresses 

.\\iation Insurers Corp., (Avinco). is 
a new firm handling coverage for pri- 
vate pilots, fixed base operators, corpora- 
tion aircraft and feeder airlines. Ad- 
dress is Wisconsin Avc„ Bethesda 
14. \fd. Phone is Oliver 6980. 

Riiticv Industries, Inc., has been 
foniicd to develop tailored chemical 
compounds for metal working plants 
Tlie company is also making a stand- 
ard line for .sounder welding and hrax 
ing. Founders are Charles .A. Gerber 
and .Arnold ,\. Tannenbaura. Address 
is 41 5 Greenwich St.. N. Y. C. 

Piibliontions Rfreived 

•X\'iiiiI.Tiiiiiicl Tcclmiqiie. by R. C. Panl- 

hurst and D. \V. Ilnhlcr. piiblislicd bv 
Pitman Piiblisbing Corp.. 2 W. 4s fit., Nesk 
York 36, S'. Y.. 1952. SIO.OO. An account 
of espetimcnlal methods in loiv-and liigb- 
speed windliinnels. 

• World .Airline Record, 1952 Edition, pub 

lished by Rny R. Rnadcap Sc .Associates. 
527 So. la Salic St., Chicago 4. 111., price 
S12.50. It presents operating, [rafiic and 
financial analyses, statistical data through 
1951. on regularly scheduled airlines, in- 
cluding Russia's. 
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EDITORIAL 


The Complexity Problem IV 

(Ax't.iTioN Week coiitinitcs ifs scries on fhe important 
sub/cef of aircraft comp/cxity witfi tliis viewpoint from 
within the Air Research 6f Development Command of the 
tf. S. Air Force. Brif. Gen. Lei|hto;i I. Davis is director of 
armanienf in the Office of flic Deptih- for Deveiopnienf of 
ARDC. Ifis comments beloiv «erc delivered before the 
Cleveland-.AJrron Section of the /nstitiite of the Aeronautical 
Sciences, with the title. "The M'eapons Systems Concept.” 

TIics- n’ill be concluded next n oefc on this page.— R.II.NN'. ) 

By Brig- Gen. I./:igliton I. Dan's 

There has, in recent weeks, been a lot of public discussion 
of the size and complexity of our military aircraft. ! have 
been asked to speak about the '’weapons systems" concept. 
The subject is related to the trend in modem aircraft toward 
increased size and increased weight of equipment. 

.Armament, including radar, fire control, and automatic 

weight. This equipment is 
obviouslv necessary to con- 
serf the airplane into a 
weapons ssstem. How well 
and how efficiently sve arc 
accomplishing this task is 
obviously not a subject for 
public discussion because 
the essential factors must 
remain cloaked in militarv 
sccurih. 

that our design problems are 
being solved bv companies 
such as General Electric, 

Western Electric, Westing- 
house, General Motors; our 
research is being done bv organizations such as Bell Labora- 
tories, Massachusetts lii'.titutc of Technology, California 
Institute of Technology and others. Tlic .Ait I'orcc has 
no arsenals as do the Army and the Navy. The design of 
this equipment is entrusted to the best brains of the instru- 
ment and electronic industry I believe that if there is an 
easier and simpler wav to meet our militarv requirements, 
these top-flight concerns will find it. 

Our present armament cqiripnicnt is the outgrow th of two 
strong influences; 

a, AA’nrld War H developments— radar, electronic com- 
puting devices and automatic control theory. 

b. Operational requirements for performance in new 
regimes of speed, altitude, and range, 

Os'crshadowing these influences is the atomic bomb. It 
is no wonder that the past few sears have produced arma- 
ment svstems that hasc no resemblance to the equipment 
used in World War II! 

The airframe has been dominated bv the availability of jet 
propulsion making possible supersonic speeds. Tire low pro- 
pulsive cfficiencs’ of the jet engine necessitates large quan- 
tities of fuel to meet militats’ requirements in terms of radius 
of action. Fuel requirements determine aircraft size more 
than anv factor. 

Since World AA'nt II our job has Ireen to inteerate these 
deselopmcnts into a “we.ipons ssstem.” The results of that 
integration have produced aircraft that are dctinitclv different 
from flic militim- aircraft of AA'orld A\'ar II and from the 
commercial aiter.ift of the transportation industry. 

I lias’c blamed the size of modem aircraft on the low 


propulsive cfficiciicv of its powcrplaut. Tlie socalled "eom- 
plcxity"— the radars, the autopilots, and the computers— are a 
consequence of the atomic bomb. 1 base this opinion on 
the fact that the bomb has placed so much power in the 
hands of the offensive that emphasis has shifted from 
quantity to quality. Relatively small numbers of qualitv 
systems arc better than large numbers of airframes deficient 
in range, speed, and all-weather capability. Great effort 
must be placed on insuring delivers of a relatively small num- 
ber of bombs; and on preventing the delivery of bombs on 
the United States, 

Tlie integration of bomb, nidar.s, computers, airframe, 
engine, and all ncccssam supporting equipment produces a 
"iveapons sy.stem." Balance must be preserved among the 
components of the whole. Each component must justih' 
its place on the team, and any part that is a weak link 
or has a difficult ta.sk to pcrttirm must receive special 
emphasis, special care in selection, and exhaustive proof tests 
before adoption. 

The performance of the F-86 versus the MiG-1 5 in 
Korea proves that the -Air Force has placed a well-balanced 
weapons system against the enemy. Although outnumbered— 
forced to fight in an unfavorable tactical situation— handing 
the cnems’ the advantages of a privileged sanctuary, a 
"Kines X" zone, as it were, the ratio of MiG-15 kills to 
F-S6 losses continues to climb. Tlie two airplanes are about 
coual performance-wise; the superlative training given U. S- 
pilots is about balanced bv the tactical advantage and superior 
mnnbcn of the enemy. AAHiv then the increasingly favorable 

Tlic success of our airplanes depends upon many things. 
It denends upon the nilots: their cscsight. their judgment, 
and their training. It depends upon the cnginc-airftanie com- 
binations: cs|5cciallv ujJon the margin of nerformance wc 
have os’cr the cnem\'- Our success depends upon hitting 
the cncmi’ wirli bullets, and iipnn the damage those bullets 
do once thes- hit. 

Another wav of expressing this dependence is to sav that 
the pilot must do four tilings; First, he h.is to force the 
cnems' into combat; Second, lie has to close to effective 
range; Tliird. he has to secure hits; Fourth, the hits have to 
be lethal. 

Since these arc serial events, the probabilih' of a successful 
mission is the product of the individual probabiliHes of 
siiccessfulh- accomplishing each step. 

' Pv/. = Pi X P.,. X Pf X Pk 

P,'. = Probability efi kill per siEhtirc 

P, = ProhabilItvofenBaBinc 

P,;, = Probability of cIosioB to effective rao|:c 

Pn = Probahillrv ofhitiinE 

Pk - Pinbabillty of kills from hlls 

I'm treating this in a vers' general wav— "lumped” con- 
stants, if YOU will— but the essence of the relationship is that 
each event is dependent ujion the successful accomplish- 
ment of its prcdeceisor. 

•An example rnav serve to illustrate this interdependence. 
We all know- that hundreds of airplanes arc involved in the 
dog fights in Korea, but onlv a few are shot down. Our 
experience is about 21 MiC-lAs per 100 sightings, or one in 
•10. The relationship might be as follows: 
I/40-1/2XH5X1/2XI/2 

In other words, if 50% of the sightings turn into engage- 
ments and 20% of tlic engagements result in the F-86 
closing to effective range, and there is t! 50% chance of 
getting hits when in range— and a 50% chance that hits are 
lethal— the product is 1/40 or 2.5%. 
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FOOTE BROS, GEAR AND MACHINE CORPORATION 
4545 SOUTH WESTERN 8LVD., CHICAGO 9, ILLINOIS 


